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ADDITIONS TO AUSTRALIAN HIBISCUS (MALVACEAE): 
A NEW SPECIES AND A NEW RECORD. 


L.A. CRAVEN' AND P.A. FRYXELU 

'Australian National Herbarium, CSIRO Division of Plant Industry, 
G.P.O. Box 1600, Canberra, ACT 2601, Australia. 

"U.S. Department of Agriculture, Agricultural Research Service, 
in cooperation with Texas A&M University, 

College Station, Texas 77843, USA. 


ABSTRACT 

A new species, Hibiscus hrennanii Craven & Fryx., is described and assigned to 
Hibiscus sect. Trichospermum Hochr. Hibiscus lobatus (Murray) Kuntze is newly 
recorded for Australia. A partial key to the species of Hibiscus in the Northern 
Territory north of latitude 15°S is provided. 

Keywords: Malvaceae, Hibiscus, new species, new record, identification key, Australia, 
Northern Territory. 


INTRODUCTION 

The known Hibiscus L. flora of the Alligator 
Rivers district in the Northern Territory of Aus¬ 
tralia is rich in species of Hibiscus sect. Furcaria 
DC., with approximately twelve species being 
recorded to date (Craven and Fryxell, unpub¬ 
lished data). Apart from these, three other 
species have been recorded for the area by 
Lazaridcs et al. (1988): H. microchlaenus F. 
Muell. (sect. Bombicella DC.), H.panduriformis 
Burm.f. (sect. Trichospermum Hochr.) and H. 
tiliaceus L. (aecl. Azanza DC.). With the excep¬ 
tion of sect. Furcaria, new species of which are 
still being found, the Hibisci of the Alligator 
Rivers district have been regarded as reasonably 
well-known. 

It was with some surprise, therefore, that L.A. 
Craven, during a visit with A.V. Slee to Jabiru, 
Northern Territory, in May 1990, viewed mate¬ 
rial of an unusual, pink-flowered and densely 
hairy Hibiscus which had been collected the 
previous month by K. Brennan at Baroalba Creek 
on Mt Brockman. The opportunity was taken to 
revisit the population, both to observe it first 
hand and to collect additional specimens and 
seed. Subsequently two other collections, appar¬ 
ently from the same area as the population 
located by Brennan, have been seen; probably a 
single, extended population is involved. Inves¬ 


tigation of these specimens has shown that the 
Mt Brockman Hibiscus represents a new species 
which is described below as H. brennanii. 

In recent years, plant exploration of northern 
Australia has resulted in the collection of two 
malvaceous species of wide Old World distribu¬ 
tion but previously unrecorded for the Australian 
flora. These species are known currently as 
Pavonia burchellii (DC.) Dyer (Fryxell, 1988) 
and Sida parvifolia DC. (Fryxell, 1987), but 
recent research indicates that their correct names 
are Pavonia calycina (Cav.) Ulbrich and Sida 
pusilla Cav. respectively (Fryxell, in prepara¬ 
tion). To these is now added a third species. 
Hibiscus lobatus (Murray) Kuntze, collected by 
C.R. Dunlop and G.J. Leach on the west coast of 
the ‘Top End’ at Anson Bay, Northern Territory. 

The abbreviations ‘oss’ and ‘pf refer to the 
herbaria maintained by the Office of the Su¬ 
pervising Scientist at Jabim, Northern Territory, and 
P.A. Fryxell at College Station, Texas, respectively. 

SYSTEMATICS 

Hibiscus brennanii Craven & Fryx,, sp. nov. 

(Figs la-b, 2) 

Frutex usque 3 m altus; ramulis aculeolatis et 
dense stellato-pubescentibus; foliis concoloris; 
foliis maxime evolutis laminis utrinque dense 
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Fig. 1. Hibiscus hrenmmii. sp. nov. a, flowering plant (photograph: K. Brennan); b, fruiting plant (photograph: A.V. Slec). 


stellato-pubescentibus, ubique late vel latissime 
ovatis (vade 3-lobatis), usque 15 cm longis et 19 
cm lalis, palmatim 7-9-ncrvatis, margine 
serrato-crenatis, basi cordatis, apice acutis, 
enectariis; pedicellis basi articulatis; bracleolis 
involucellorum 10-13, liberis, spalulatis, usque 
20 mm longis; calyce 25-30 mm longo, enectariis, 
lobis ovatis. longitudine 0.8-0.9 calyccm, 
distincte 3-vcnosis, venis lateralibus a margine 
1-3 mm semotis; capsula ovoidea, 10-12 mm 
longa; seminibus striatis et minute 
pectinato-pubescentibus. 

Typus: Northern Territory, Kakadu National 
Park, Mt Brockman outlier, upper Baroalba 
Creek, sandstone plateau, near wall, 3 May 1990, 
Slee, Craven & Brennan 3092 (CANB, holo.; A, 
AD, B, BRl, DNA, E, G, K, L, MEL. NSW, P, 
PERTH, pf, RSA. US, iso.). 

Shrub to 3 m tall, erect. Branchlets aculeolate 
and densely stellate-pube.scent, the aculei 1.5-2 
mm long, the stellate hairs 1-1.5 mm long. 
Stipules deciduous, linear, 5-12 mm long. Leaves 
concolorous. Clima.\ leaves with the petiole 
densely stellate-pubescent, sometimes aculeolate 
(the aculei not exceeding the stellate hairs in 


length), stout, to 14 cm long; blade densely 
stellate-pubescent on both surfaces, overall 
broadly to very broadly ovate, shallowly 3-lobed. 
to 15 cm long and 19 cm wide, palmately 
7-9-nerved, the margin serrate-crenatc, the base 
cordate, the apex acute; foliar nectary lacking. 
Distal leaves progressively reduced, ultimately 
sessile, broadly ovate, unlobed. Flowers solitary 
in the upper leaf axils. Pedicels articulated at the 
base, densely stellate-pubescent, 8 mm long. 
Involucel l()-l3-bracteolate, the bractcoles 
densely stellate-pubescent, free, spatulate, to 20 
mm long, 4-6 mm wide. Calyx at anthesis densely 
stellate-pube.scent, 25-30 mm long (in fruit 
accrescent, to 45 mm long), nectaries absent; 
lobes ovate, 0.8-().9 times the length of the calyx, 
14-16 mm wide, the lateral veins 1-3 mm from 
the margin. Petals weakly stellate-pubescent on 
both surfaces, pink, 7 cm long. Staminal column 
with glandular hairs, 25 mm long, the rilaments 
distributed throughout its length, 1.5-2 mm long. 
Styles with glandular hairs, the style anns 3 mm 
long. Capsule densely hairy (the stout overlap¬ 
ping aculeolate hairs ascending), 10-12 mm 
long, ovoid. Seed striate and minutely 
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pectinate-pubescent (the stellate hairs effectively 
reduced to tubercles, each of which is a comb-like 
line of very minute curved appressed hairs), 
angular, 3.5-4.5 mm long (Fig. 1). 

Distribution and ecology. Northern Teni- 
tory: the Mt Brockman area in the South Alliga¬ 
tor River district (see Fig. 2). 

Recorded as occurring on sandstone with 
Asteroniyrtus-Pandanus-Grevillea-Acacia 
shrubland, on the edge of evergreen notophyll 
vine forest in a narrow shallow gully; and on 
sandstone slopes with Acacia, Grevillea and 
spinifex. Flowering period: March to May. 

Other specimens examined. Northern Terri¬ 
tory, Kakadu National Park: Mt Brockman, near 
Baroalba Springs, in a narrow shallow gully. 
May 1978, Wehh & Tracey 13620 (BRl); along 
Baroalba Creek, about 3 km NE of gorge en¬ 
trance on sandstone slopes N of creek, 4 March 


1987, Cunclijfe UNSW 20024 (CANB, oss); 
Baroalba Creek, broken sandstone in gully near 
water, 16 Apr 1990, Brennan 131 (oss). 

Remarks. Hibiscus hrennanii superficially 
appears to belong in sect. Furcaria, due to its 
largish pink flowers, but it has a very different 
calyx from that of this section (at anthesis the 
lateral veins on the lobes are 1-3 mm from the 
margin and more or less obscure) and has spatu- 
late involucellar bracteoles. In these features the 
plant is similar to H. pandurifomxis, which be¬ 
longs in sect. Trichospermum. On the other 
hand, the distinctive pectinate-tuberculate pu¬ 
bescence of the seeds of H. hrennanii resembles 
closely that of some species of sect. Furcaria 
(e.g. H. hyrnesii, H. heterophyllus, H. 
meraukensis, H. splendens, H. symonii). How¬ 
ever, the seed pubescence of some specimens of 
the highly variable H. pandurifonnisic.g. Fryxell, 



Fig. 2. Distribution of Hibiscus species. • , H. brennanii sp. nov. A. H. lobalus (Murray) Kuntze. The bold line indicates the 
approximate position of latitude 15° S. 
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Craven & Stewart 4550, Western Australia, 
about 5 km NNE of Broome) approaches that of 
H. hrennanii in that the hairs are somewhat 
pectinate, although other representatives of H. 
pandurifonnis have a looser stellate pubescence. 
Overall, the morphological evidence indicates 
an alliance of H. hrennanii with H. pandurifonnis 
and not with species of sect. Furcaria and we 
consider the species is most appropriately placed 
in sect. Trichospennum. 

What may be the adaptive value of the highly 
modified seed pubescence in H. hrennanii and 
the relevant sect. Furcaria species is unknown, 
but the fact that it crosses sectional lines reduces 
its taxonomic importance and suggests it is due to 
parallelism or convergent evolution, or pcriiaps even 
introgression. There is also similarity with spe¬ 
cies of sect. Furcaria in the possession of pink 
corollas, but this is readily understandable in 
terms of sharing a common guild of pollinators. 
Confirmation of the sectional placement of H. 
hrennanii is being sought from cytological data, 
since all Australian species of sect. Furcaria 
which have been studied cytologically have 2n = 
108, whereas H. pandurifonnis has 2n = 24. 

Hibiscus hrennanii occupies a very similar 
habitat to that in which the pink-flowered sand¬ 
stone species of sect. Furcaria are commonly 
found. Areas of open scrubby vegetation with 
large sandstone blocks (commonly on slopes), 
gullies, and the base of dissected low cliffs 
frequently have a species of sect. Furcaria as a 
constituent of their flora. These sites are very 
well-drained. The H. hrennanii plants have a life 
history similar to those of the .sect. Furcaria. 
They are killed by fire and regeneration occurs 
from seed; the resultant plants are erect and open 
in habit. In contrast, H. pandurifonnis occurs in 
lowland situations, commonly around the edge 
of areas of impeded drainage or along drainage 
lines. Hibiscus pandurifonnis is a perennial, 
several-stemmed shrub which apparently re¬ 
grows from the rootstock after fire. 

Hibiscus lobatus (Murray) Kuntze 
(Fig. 2) 

Material. Northern Territory, Anson Bay, 11 
km S of Red Cliff, annual herb to about 40 cm on 
disturbed edge of monsoon thicket, fiowers white, 
16 Feb 1989, Dunlop & Leach 8010 (CANB; 
BRI, DNA. K, MEL, NSW, n.w). 

Distribution and ecology. Borssum Waalkes 
(1966) gave the distribution of H. lobatus as 


being tropical Airica, Madagascar and adjacent 
islands, and southeast Asia (in Malesia restricted 
to central and east Java). The species was stated 
by Borssum Waalkes to be characteristic of 
regions with a .severe dry season. Its Australian 
location is also subject to a strongly sea.sonal 
climate. Hibiscus lobatus belongs in sect. 
Solandra (Murray) Hochr. and constitutes the 
first Australian record of the section. 

The Dunlop and Leach collection agrees with 
the description of H. lobatus given by Borssum 
Waalkes as far as its essential features are con¬ 
cerned. 

Key to the species of 'Top Hind' Hibiscus. 

A partial identification key is presented for the 
Hibiscus species of the Top End of the Northern 
Territory. For the purposes of this key we have 
defined arbitrarily the Top End as that part of the 
Territory lying north of latitude 15" S (see Fig. 2). 
An account of the species of H. sect. Furcaria of 
north and northwestern Australia is currently in 
preparation and the inclusion in this key of the 
Northern Territory representatives would be pre¬ 
mature. 

1 a Calyx lobes with strongly prominent 

marginal veins.sect. Furcaria 

b Calyx lobes without strongly prominent 
marginal veins.2 

2 a Involucel pre.sent, often well-developed ... 

.3 

b Involucel suppressed. H. lobatus 

3 a Plant a tree with conspicuous ovate to 

oblong stipules (these soon deciduous, 

leaving distinct scars). H. liliaceus 

b Plant a shrub or herb with relatively 
inconspicuous, filiform to awl-shaped to 
linear stipules (these generally persistent, 

if deciduous then leaving indistinct .scars) 

.4 

4 a Midstem leaves unlobed or shallowly 


lobed.5 

b Midstem leaves deeply 3-5-lobed or 
3-5-foliolatc.7 


5 a Involucellar bracteoles acicular to 
narrowly oblong; capsule papillate, 
whether or not also slightly aculeolate; 
corolla less than 4 cm long, mauve to 

pink. H. microchkienus 

b Involucellar bracteoles spatulate to 
narrowly oblong; capsule densely 
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aculeolate, not papillate; corolla more 

than 4 cm long, yellow or pink.6 

6 a Distal leaves on flowering shoots dis¬ 
tinctly petiolate, leaves discolorous, 

corolla yellow .. H. pandurifonnis 

b Distal leaves on flowering shoots sessile 
or subsessile, leaves concolorous, corolla 
pink. H. brenncmii 

1 a Midstem leaves deeply 3-5-lobed (rarely 
foliolate), involucellar bracteoles 
distinctly shorter than the calyx at 

anthesis. H. geranioides 

b Midstem leaves 3-5-foliolate, 

involucellar bracteoles distinctly longer 

than or equalling the calyx at anthesis. 

. H. pentaphyllus 
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DESCRIPTIONS OF SPECIES OF THE HAPLOSCLERIDA (PORIFERA: 
DEMOSPONGIAE) OCCURRING IN TROPICAL WATERS OF 
THE GREAT BARRIER REEF. 


JANE FROMONT 

Sir George Fisher Centre for Tropical Marine Studies, 
James Cook University, Townsville, Qld 4811, Australia, 

and 

Northern Territory Museum of Arts and Sciences, 
GPO Box 4646, Darwin, NT 0801, Australia. 


ABSTRACT 

The taxonomic study reported in this paper concerns tropical Australian marine 
sponges assigned to the order Haplosclerida. Morphological characters of species from 
three families are described: the Chalinidae (Haliclonci amhoinensis (Levi), H. 
cymifomiis (Esper), and Cladocroce aculeata Pulitzer-Finali), Niphatidac (Niphates 
nitida n. sp., Amphimedon paraviridis n. sp., A. Uimellaui n. sp., A. terpenensis n. sp., 
A. sulcata n. sp., Gelliodes fihulata (Carter), Aka mucosa (Bergquist), and A. 
paratypica n. sp.) and Callyspongiidae (Cally.spongia muricina (Lamarck), C. aerizusa 
Desqueyroux-Faundez, and C. pseudoreliculala Desqueyroux-Faundez). Of the four¬ 
teen species studied, six are described as new to science, and four are new species 
records for the region. Taxonomic problems addressed in this study include the 
difficulty with the ordinal and family location of the group of coral-boring sponges 
comprising the genus Aka de Laubenfels. 1936, and the few character states found to 
distinguish the clo.sely related genera Niphates Duchassaing and Michclotti, 1864, and 
Amphimedon Duchassaing and Michelotti, 1864. The diagnoses of the genera Haliclona 
Grant, 1835, and Callyspongia Duchassaing and Michelotti, 1864, are modified as a 
result of a review of the literature and additional features recognised in this study. 

Keywords: Porifera, Demospongiae, Haplosclerida, Chalinidae, Niphatidae, 
Callyspongiidae, Haliclona, Cladocroce, Niphates, Amphimedon, Aka. Gelliodes, 
Cally.spongia, Great Barrier Reef, taxonomy, new species. 


INTRODUCTION 

This is the second of a series of reports on the 
taxonomy of tropical Australian Haplosclerida 
and Petrosida (see Fromont 1991). In the previ¬ 
ous paper an historical background to the sepa¬ 
ration of these two orders is provided, and 
Petrosida species from the Great Barrier Reef are 
described. Some authors (Wiedenmayer 1977, 
1989, vanSoest 1980, deWeerdt 1985, 1986) do 
not recognise the order Petrosida and retain 
species assigned to the Petrosida within the order 
Haplosclerida. In this study, on species of the 
order Haplosclerida, the basis of the classifica¬ 
tion used is that of van Soest (1980), but excludes 
the two families Oceanapiidae and Petrosiidae, 


which are discussed in more detail in the earlier 
paper (Fromont 1991). 

The families included here in the 
Haplosclerida, Chalinidae, Niphatidae, and 
Callyspongiidae can be broadly defined using 
the following skeletal characters: gross architec¬ 
ture, spicule to spongin fibre ratio, regional 
differentiation of the skeleton, and type and size 
of spicules. The Chalinidae have simple reticu¬ 
late skeletons, usually isodictyal, as well as a 
simple ectosomal skeleton which may or may 
not be present, and mega.scleres of one type and 
size. The Niphatidae includes species with ro¬ 
bust fibre and spicule tracts, the presence of an 
ectosomal skeleton, and one type and size of 
megasclere. The Callyspongiidae have a less 
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developed mineral skeleton, small or vestigial 
spicules, and an enhanced organic fibre skeleton 
which may vary structurally between surface 
and internal regions of the sponges. 

A number of problems are addressed in this 
study, including, on the basis of skeletal mor¬ 
phology, the ordinal and family placement of the 
genus Aka. This genus has been associated with 
genera from the order Haplosclerida, such as 
Adocia Gray, 1867, and with genera from the 
order Petrosida, for example Oceanapia Nor¬ 
man, 1869. Bergquist (1965) assigned 
Siphonodictyon Bergquist, 1965 (= Aka) to the 
Adociidae, but reported that it had similarites to 
Phloeodiciyon Carter, 1882 (= Oceanapia). It 
also had features that clearly separated it from 
Oceanapia such as: lacking a bark-like demial 
region and spongin development, producing 
mucus, a cryptic habit, and brushes of oxea in the 
dermal skeleton (Bergquist 1965). Wiedenmayer 
(1977) placed Siphnnodictyon and Oceanapia in 
the family Nepheliospongiidae (- Petrosiidae 
and Oceanapiidae, order Petrosida), agreeing 
with Bergquist (1965) that the genera are closely 
related. Hartman (1982), Riitzlcr and Stone 
(1986), and van Soest (in liti.) follow 
Wiedenmayer and assign both genera to the 
family Oceanapiidae. Aka was placed in the 
Niphatidae by van Soest (1980), Pulitzer Finali 
(1986). Kelly Borges and Bergquist (1988), and 
these authors are followed in this study. 

Comparison of species from different genera, 
with similarities in gross morphological and/or 
skeletal features, such as Arnphimedan lamellata 
n. sp. w'ith Haliclona simidans (Johnston, 1842) 
and Reniera sp. Ridley. 1884, and Nipliate.s 
nitida n. sp. with Gelliode.i carnosa Dendy, 
1889, and Adocia pianila Lendenfeld, 1887, 
highlight the difficulty of generic allocation, and 
the lack of clear familial boundaries, that can 
occur within the Haplo.sclerida. 

The genera Niphates and Amphimedon have 
primarily been distinguished by their surface 
skeleton. Van Soest (1980) found that species of 
Nipliaie.K contain a paratangential ectosomal re¬ 
ticulation obscured by protruding tufts of the 
choanosomal primary tracts, whWc Amphimedon 
has relatively inconspicuous choanosomal pri¬ 
mary fibres. In this paper these surface features 
are discussed, and additional character stales are 
examined, to attempt to distinguish between 
these closely related genera. 

Amended diagnoses of each family and genus 
represented in the study are given, and species 


descriptions are followed by di.scussion of closely 
related species. A glossary of terms is appended. 

MATERIALS AND METHODS 

Sponges were collected using SCUBA at vari¬ 
ous localities on the Great Barrier Reef, Queens¬ 
land; tliey were photographed in situ, and pre¬ 
setted in 70% ethanol. 

Skeletal architecture and spicule morphology 
were examined using light microscopy. Spicules 
were prepared by boiling small pieces of sponge, 
including the ectosome and choanosomc, in 
concentrated nitric acid. This solution was cen¬ 
trifuged consecutively through two changes each 
of distilled water and absolute alcohol. The 
resultant spicule extract was dried on a glass 
slide and mounted in a polystyrene based mount¬ 
ing medium (DePeX, Gurr Products). 

The skeleton was prepared by cutting a repre¬ 
sentative piece of sponge tissue at right angles to 
the surface of the sponge. This sponge fragment 
was dehydrated in ethanol, cleared in toluene, 
and infiltrated in paraffin wax at 56'’C using an 
automatic tissue processor on a 9 hour cycle. The 
fragment was further infiltrated with paraffin 
under a vacuum of 6.^5 mm Hg for 30 minutes 
prior to being embedded in paraffin wax. The 
paraffin blocks were sectioned at 100 |xni thick¬ 
ness with a Lcitz base-sledge microtome, and 
rolling of the sections was eliminated by placing 
filter paper, moistened with distilled water, on 
top of the block. Sections were placed on a glass 
slide smeared with egg albumin for adhesion, 
dried overnight at 60°C and decerated in two 
changes of xylene. The sections were mounted in 
either a low viscosity epoxy resin (Spurr’s) 
polymerised overnight at 60°C, or more conven¬ 
iently in DePeX and dried for 48 hours at 40''C. 
Liberal quantities of DePeX were required to 
prevent fonnation of air bubbles in the sections. 
Sections of the surface skeleton were prepared in 
the same manner, but cut parallel to the surface. 

Illustrations of spicules and skeletons were 
prepared using an Olympus CH-2 microscope 
equipped with drawing apparatus. A calibrated 
micrometer eyepiece was used to measure skel¬ 
etal details and spicule sizes. Photographs of 
these .structures were taken with an Olympus 
BHS microscope and an automatic camera sys¬ 
tem. 

The species descriptions presented here em¬ 
phasize morphological characters that can be 
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recognised in the field. Wherever possible, the 
descriptions include the moiphological variabil¬ 
ity that was observed within each species. The 
taxonomic characters reported arc organisation 
of the skeleton, spicule morphologies and sizes, 
growth form of the sponges, their colour, texture, 
and surface appearance, habitat in which they 
were found, and distributions. 

Primary importance is given to organisation 
and regional differentiation of the skeleton, spi¬ 
cule to spongin fibre ratio, and type and size of 
spicules. The type and size of spicules may help 
to describe a species, but only if the extent of 
variability of these characters is reported. Con¬ 
sequently, these characters were examined from 
as many specimens, from as many sites, as 
possible. Thin forms of the principal spicules 
were found in many of the sponges investigated, 
and the.se were considered to be developmental 
stages of the principal forms. In sponges where 
juvenile spicules were common they were treated 
as a separate category, to ensure that the mean 
size and range of the principal spicules were not 
skewed by the addition of measurements of less 
abundant thin forms. Microscleres were used as 
a character at the species level only; because of 
their uncommon occurrence they were not used 
to define generic and family levels. 

Sponge growth form and colour, most useful 
for field identification, arc difficult to document 
objectively. Therefore, colour photographs of all 
new species described here arc provided in addi¬ 
tion to the written descriptions. Some species 
were found to have wide variation in overall 
growth form, colour, and consistency. However, 
these species can be recognised easily when their 
taxonomic de.scriptions include the extent of 
variation in these characters. Pigmentation is 
known to vary with microhabitat and depth for 
some species, but the colour range of a 
haplosclerid species is often characteristic, and 
can be a useful guide for field identification 
(Bergquist and Wame 1980). Texture and con- 
si.stency of sponges can be used for family allo¬ 
cation (Bergquist and Warne 1980) and, in many 
cases, are also species specific (de Weerdt 1985). 
These textural features are manifestations of the 
architectural components of the underlying skel¬ 
eton. They may vary for a species over a large 
geographic range, but usually Uiese features are 
recognisable for a particular species. 

Habitat descriptions and species distributions 
are included. Some species were found to be 
restricted to specific environments, whereas 


others had large geographic ranges and occurred 
in many different habitats. The habitat where 
each species was found is described in general 
terms, such as fringing reef or reef front, and 
information on depth and substrate type is pro¬ 
vided. 

Type material and voucher specimens are 
lodged in the Museum of Tropieal Queensland 
(MTQ), Townsville (registration prefix QM). 
Other abbreviations u.sed in the text: BMNH, the 
Natural History Museum, London; JF, authors 
collection, MHNG, Musdum D’Histoire 
Naturclle de Geneve; USNM, United States 
National Museum, Smithsonian Institution, 
Washington, D.C.; MSNG, Museum of Natural 
History, Genoa; MNHP, Museum National 
d'Histoire Naturelle, Paris; NCI, National Can¬ 
cer Institute. 


SYSTEMATICS 

Order Haplosclerida Topsent 

Haplosclerida Topsent, 1928:66. 

Diagnosis. Demospongiae with reticulate skel¬ 
eton of primary tracts regularly connected by 
secondary tracts. Both tracts composed of 
spicules, spicule and fibre, or fibre. Skeletal 
pattern characteristically isodictyal or rectangu¬ 
lar. Megasclere complement of one type: 
diactinal, usually oxeas. Microscleres, if present, 
sigmas and/or toxas. No regional size differen¬ 
tiation of spicules. 

Family Chalinidae Gray 

Chalinidae Gray, 1867:503; de Weerdt 
1986:49. 

Haliclonidae de Laubenfels, 1932:1 11; 
Griessinger 1971:121; Wiedenmayer 1977:79; 
Bergquist 1978:173; Bergquist and Warne 
1980:12; van Soest 1980:6. 

Adociidae de Laubenfels, 1936:65; 
Wiedenmayer 1977:110; Bergquist 1978:173; 
Bergquist and Wame 1980:19. 

Renieridae Ridley, 1884:406; Griessinger 
1971:118; Levi 1973:618; van Soest 1980:6. 

Diagnosis. (Modified after de Weerdt, 1986). 
Haplosclerida with delicate skeletal organisa¬ 
tion, either a simple unispicular reticulation with 
spongin cementing the ends of spicules, or a 
network of fibres in which spicules are incorpo¬ 
rated. Primary tracts may be multispicular and 
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Fig. 1. Locality map of the Great Barrier Reef. Queensland, showing where sponges were collected for this study. 


emphasised but reticulation of primary and sec¬ 
ondary tracts never strongly developed or densely 
packed with spicules. Ectosomal skeleton, if 
present, a unispicular tangential reticulation. 


Megascleres usually oxeas, microscleres sigmas 
and/or toxas. 

Remarks. The family name Chalinidae was 
resurrected by de Weerdt (1986) who found that 
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it was the oldest available family name for the 
group of sponges previously termed the 
Haliclonidae. 

With the inclusion of the families Adociidae 
and Renieridae within the Chalinidae, many 
nominal genera, previously placed in the former 
families, are now located in the Chalinidae. 
Genera recognised by ectosomal features, such 
as Adocia Gray 1867 and Reniera Nardo, 1833, 
or by microsclere complement, such as 
Sigmadocia de Laubenfels, 1936 (with sigmas), 
Toxadocia de Laubenfels. 1936 (with toxa), and 
Orina Gray. 1867 (with sigmas and toxas), are 
not recognised by de Weerdt (1986). De Weerdt 
acknowledges only three valid genera, Haliclona 
Grant, 1835, Acen'ochaliiui Ridley, 1884, and 
Dendroxea Griessingcr, 1971. In this study the 
genus Cladocroce Top.sent, 1892, is retained in 
the Chalinidae because of distinctive skele¬ 
tal features not found in other genera of this 
family. 

Gray’s (1867) definition of the family 
Chalinidae - “skeleton formed of regular, reticu¬ 
lated. anastomosing, homy fibres, which have 
one or more .series of regular small siliceous 
spicules in the central lines’’- was expanded by 
de Weerdt (1986) to include a description of the 
ectosomal skeleton, if pre.sent, as a unispicular 
tangential reticulation. In this study, the diagno¬ 
sis of the Chalinidae includes the degree of fibre 
development mentioned by Gray, as well as fibre 
development that does not encase the spicules, 
but may cement the spicules only at the nodes of 
the reticulation. 

Within this group of sponges, the design of the 
ectosomal skeleton is an important character as 
some authors previously used this character to 
classify .sponges at the family level. Two closely 
related families were recogni.sed, the Haliclonidae 
and the Adociidae (Wicdenmayer 1977; Bergquist 
and Warne 1980). Species of the Adociidae had 
an ectosomal skeleton that was clearly distinct 
from the choano.somal skeleton, whereas species 
of the Haliclonidae lacked a special ectosomal 
skeleton. Species belonging to the type genus 
Adocia contained extensive subectosomal spaces 
allowing the ectosomal skeleton to be easily 
detached (Wicdenmayer 1977; Bergquist and 
Warne 1980). However, Wicdenmayer (1977) 
maintained re.servations about the usefulness of 
two families, when the design and amount of 
ectosomal specialisation were known to inter¬ 
grade in some species from both families. This 
reservation was upheld by van Soest (1980) and 


Hartman (1982), who recognised only one fam¬ 
ily (Haliclonidae), and in this study. 

De Weerdt (1986) examined material of Adocia 
simidam (Johnston, 1842) including one speci¬ 
men (BMNH 1932.1.5.2a) designated the type 
species of the genus AtJoc/o by Burton (1934:534). 
De Weerdt (1986) redcscribed this species as 
Haliclona sinnilans. In this situation, the genus 
Adocia is a junior synonym of Haliclona and the 
family name Adociidae is consequently a junior 
synonym of the Chalinidae. 

Genus Haliclona Grant, 1835 

Haliclona Grant, 1835:6. 

Clialina Grant, 1861:76. 

(For further details of synonymy see 
Wicdenmayer 1977:80). 

Type species. Spongia ocidata Linnaeus, 1767, 
by monotypy. type locality. United Kingdom. 

Diagnosis. (Modified after Bergquist and 
Warne, 1980). Sponges with unispicular, spongin- 
reinforced or spicule reinforced skeletal networks. 
Ectosomal skeleton, when occurring, a tangential 
unispicular reticulation. Megascleres usually 
oxeas, microsclercs, if present, sigmas or toxas. 

Remarks. Haliclona amboinensis Levi and 
H. eyinifonnis (Esper) are here transferred to the 
genus Haliclona. Both species have sigmas, and 
an ectosomal skeleton which is an extension of 
the choanosomal skeleton and not distinct from 
it. These characters, previously used to distin¬ 
guish the Sigmadocia de Laubenfels, 1936, 

are now included in the generic diagnosis of 
Haliclona, because of the variability in occur¬ 
rence of these characters throughout the order 
Haplo.sclerida. In addition, the choanosomal 
.skeletons of these species are isodictyal or rec¬ 
tangular, may be irregular, and do not differ from 
skeletons found in species of Haliclona. The 
genus Sigmadocia was previously referred to the 
nominal family Adociidae. 

Haliclona amboinensis (Levi) comb, nov. 

(Figs 1-2) 

Gelliiis couchi - Topsent, 1897:471 (Ambon 
Is., Indonesia). 

Gellius amboinensis Levi, 1961:143 (Viet¬ 
nam); Dc.squeyroux-Faundez 1981:49, fig. 66 
(Ambon Is., Indonesia). 

Sigmadocia amboinensis - Kelly Borges and 
Bergquist 1988:146, pi. 5e (Motupore Is., Papua 
New Guinea). 
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Type material. Whereabouts unknown, type 
locality, Nha Trang. Vietnam, intertidal 
(Wiedenmayer, Hooper, and Racek, in press). 

Material. QM G25024; Geoffrey Bay, Mag¬ 
netic Island, Great Barrier Reef, 19°09’S 
146°52’E, 22 April 1986, depth 7 m, coll. J. 
Fromont. SCUBA; JFl, Geoffrey Bay, Magnetic 
Island, Great Barrier Reef, 19°09’S 146°52’E, 
19 September 1986, depth 5 m, coll. J. Fromont, 
SCUBA. 

Distribution. Occurs in intertidal areas and 
reef flats around Magnetic Island (Fig. 1). 

Habitat. Grows on rock or dead coral in 
cracks, crevices and beneath small boulders 
covered in the macroalga Sargassum. Occurs 
sympatrically with Niphates nitida n. sp. As 
mentioned by Kelly Borges and Bergquist (1988), 
some specimens grow over Psammaplysilla 
purpurea Carter, 1880, a thin, slippery, brilliant 


yellow encrusting sponge that turns dark purple 
in alcohol, often staining H. amhoinensis. 

Description. Encrusting species, spread in 
solid ramose branches (refer to Kelly Borges and 
Bergquist 1988; pi. 5e). or thick mats. O.scules 
raised on small nodes or ridges on upper surface. 

Colour. Ice blue to sky blue, fawn internally, 
fawn in alcohol with purple blotches if stained by 
P. purpurea. 

Texture. Firm, incompressible, brittle, easily 
broken into chunks. 

Surface, Microscopically hispid, rough to 
touch. Reflects light, indicating some ectosomal 
skeletal organisation. Oscules, up to 3 mm across, 
have membranous layer internally. 

Skeleton, Regular to confused isodictyal re¬ 
ticulation with 6-10 spicules coaxially in centre 
of sponge. Towards extremities, the number of 
spicules decreases to a unispicular reticulation 



Fig. 2. Skeleton and spicules of Halklona aw/;o//icn,v/.v (Levi), a. plan view of sponge showing orientation of skeletal diagrams; 
b, tangential skeleton at the surface that is an extension of the choanosomal reticulation; c. principal oxeotc mega.scleres, thinner 
oxeas and sigmas; d. choanosomal skeleton, showing the surface of the sponge at the top of the diagram, with a unispicular 
confused reticulation grading into primary tracts cored by 6-10 parallel spicules internally. Scale bars: b. 1000 Ltm; c, 2(X) um; 
d, 2000 pm. 


Table 1. Spicule measurements of Haliclona amhoinensis (Levi) (pm; n=10). 


MATERIAL 

LOCALITY 

DEPTH 

OXEAS 

THIN OXEAS 

SIGMAS 




Mean 

Range 

Mean 

Range 

Mean 

Range 

QM G25024 

Geoffrey Bay, 
Magnetic Island 

7 m 

250x 11.9 

222-269 X 8.4-16.0 

209x5.8 

164-239x4.2-7.6 

16.9 

14.7-20.0 

JFl 

Geoffrey Bay. 
Magnetic Island 

5 m 

230x9.3 

210-250 X 8.4-10.1 

205x5.0 

185-218x3.4-6.7 

17.1 

14.7-18.9 
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(Fig. 2d). Spicules dense, mesh spaces very 
small, up to 50 pm wide, internal canals 150-750 
pm wide. No spongin fibre development ob¬ 
served in specimens examined, although Kelly 
Borges and Bergquist (1988) mention nodal 
spongin. Sigmas occur throughout membranes 
around internal pores. Ectosomal skeleton, an 
extension of the choanosomal skeleton, a single 
layer of spicules parallel to the surface with erect 
single spicules extending beyond the parallel 
layer (Fig. 2b). 

Spicules. (Measurements in Table 1). Princi¬ 
pal megascleres thick sharply pointed oxeas, 
usually curved, occasionally straight. Strongylote 
and stylote modifications are found. Thin forms 
occur. Sigmas abundant, small c-shaped forms 
(Fig. 2c). 

Remarks. The specimens from the Great Bar¬ 
rier Reef conform to the redescription by Kelly 
Borges and Bergquist (1988). 

Haliclona cymiformis (Esper) comb. nov. 

(Figs 1, 3) 

Spongia cymiformis Esper, 1794:43 (Ceylon). 

Isodicts’c! cymaefonnis - Ehlers 1870:24. 

Gellius cymiformis - Ridley 1884:425, pi. 
XLI, fig. z (Torres Strait, Queensland); Levi 
1967:24, fig. 8 (New Caledonia); Vacelet and 
Vasseur 1971:112. fig. 71 (Tulear, Madagascar); 
Levi 1978:311 (New Caledonia); Vacelet 
1981:717 (Noumea lagoon. New Caledonia). 

Sigmcidocia symbiotica - Bergquist and Tizard 
1967:183, fig. I, pi. 4 (Darwin, Australia); Kelly 
Borges and Bergquist 1988:146, pi. 5a, b 
(Motuporc Is., Papua New Guinea). 

Type material. Holotype unknown, type lo¬ 
cality, Ceylon. 

Material. QM G25025: Geoffrey Bay, Mag¬ 
netic Island, Great Barrier Reef, 19°09’S 
146°52’E, 22 April 1986. depth 7 m. coll. J. 
Fromont, SCUBA. QM G25026: Brampton Is¬ 
land, Whitsunday Islands. Great Barrier Reef, 
20°49’S 149°I5’E, 6 September 1986, inter¬ 


tidal, coll. J. Fromont. QM G25027: Low Isles, 
Great Barrier Reef, 16°23’S 145°34’E, 18 Octo¬ 
ber 1986. intertidal, coll. J. Fromont. 

Distribution. Occurs intertidally and 
subtidally to 4 m depth on inshore fringing reefs 
from Cape Tribulation, 16°05’E 145°34’E, to the 
Whitsunday Islands, 20°19’S 149°03'E (Fig. 1). 

Habitat. Attaches to rock platforms. 

Description. Ramose sponge with solid 
branches frequently anastomosing to form large 
spreading mats up to 1 m across. Branches up to 
2.0 cm wide, branching tips usually bifurcate. 
Sponge forms a thin encrustation that com¬ 
pletely surrounds the red algae, Ceratodictyon 
spongiosum, in a symbiotic association (refer to 
Price et cd. 1984; Price and Kraft 1991). Bulk of 

’ C 

c 
c 


Fig. 3. Spicules of Haliclona cymiformis (Esper). Principal 
oxeole megascleres, Ihin oxeas and sigmas, (centrangulate sigmas, 
lop and bottom, c-.shaped sigma in centre). Scale bar: 100 pm. 



Table 2. Spicule measurements of Haliclona cymiformis (Esper) (pm; n=IO). 


MATERIAL 

LOCALITY 

DEPTH 

OXEAS 

THIN OXEAS 

SIGMAS 




Mean 

Range 

Mean 

Range 

Mean 

Range 

QM G2502.S 

Geoffrey Bay. 
Magnetic l.sland 

7 m 

129x3.6 

101-147x2.9-42 

128x 1.9 

105-147X 1.1-2.5 

18.5 

14.3-21.0 

QM G25026 

Brampton Island 

inter- 

127x3.4 

117-135x2.9-3.9 

111x1.8 

99-120x1.3-2.6 

16.6 

14.3-18.2 



tidal 







QM G25027 

Low Isles 

Inter- 

133x3.3 

112-143x3.1-3.6 

121x1.5 

107-133x0.8-2.6 

17.6 

15.6-19.5 



tidal 
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Table 3- Spicule measurements ()im)of H. cymifonnis (Esper) from published descriptions. 


AUTHOR 

LOCALITY 

OXEAS 

SIGMAS 

Esper, 1794 

Ceylon 




Ehlers. 1870 

- 

170 

. 


Ridley, 1884 

Torres Strait, Qld 

150-160 X 5.5- 7 

20 X 1-1.6 

c-shape 

Levi, 1967 

New Caledonia 

130-160 X 5- II 

14 - 16 

centrangulate 

Bcrgqiii.st & Tizard, 1967 

Darwin, Australia 

128-160 X 2-7.5 
(142 X 4) 

16 -20 
(17.8) 

c-shape 

Vacelet & Vasseur, 1971 

Tulear. Madagascar 

140-160 X 2.2- 6 

17 -20 

c-shape 

Kelly Borges & Bergquist, 1988 

Papua New Guinea 

128-177 X 4.5-7.5 
(155 x7) 

16.5-20 

(18) 

c-shape 

This study 

Great Barrier Reef 

99 -147 X 0.8-4.2 
(125 X 2.6) 

14.3-21,0 

(17.6) 

centrangulate 
and c-shape 


branches comprised of algal tissue. 

Colour. Dark green throughout, in alcohol 
cream to fawn. 

Texture. Firm, incompressible, tough, can be 
torn. 

Surface. Micro.scopically hispid with algal 
fronds visible just beneath surface. One surface 
has small oscules, up to 2.0 mm in diameter, 
flush with the surface. 

Skeleton. Sponge skeleton lies between algal 
fronds, which form an anastomosing network of 
thdli 2(X)-50() pm across (refer to Kelly Borges and 
Bergquist 1988: pi. 5b). Between thalli, in .spaces 
up to 300 pm wide, is spicule and spongin fibre 
reticulation. Fibres 40-100 pm wide, cored cen¬ 
trally by 2-6 spicules. Between fibres, and at the 
surface, is a unispicular isodictyal reticulation. 

Spicule.s. (Measurements in Table 2). Thin 
curved, sharply pointed oxeas. Rare strongylote 
and stylote forms occur. Sigmas abundant, c- 
shaped and centrangulate (Fig. 3). 

Remarks. The macroalga. Cercitodictxon 
spongiosum, is now known to be widespread in 
the tropical Indo-Pacific and, in the field, has 
always been associated with this particularsponge 
(Price and Kraft 1991}. However, there has been 
confusion about the correct identification of the 
sponge species. 

Ridley (1884) described Gellius cymifonnis 
(Esper, 1794) from Torres Strait and Queens¬ 
land. He found his specimens agreed well with 
the external characters described by Esper but 
not with the spiculation described by Ehlers 
(1870) who had reexamined Esper’s material 
and assigned specimens to this species. Ehlers 
found more monactinal spicules than diactinal 
spicules, and did not mention the presence of 
sigmas. Ridley (1884) found sigmas in his speci¬ 
mens and a predominance of diactinal spicules 
He noted the great quantity of fibrous algae 


associated with this sponge. Levi (1967) de¬ 
scribed specimens of this species from New 
Caledonia and identified the symbiotic alga as C. 
spongiosum. In the same year, Bergquist and 
Tizard (1967) established the new species 
Sigmadocia symhiolica for a sponge growing 
intertidally in Darwin. This species was reported 
to be in .symbiotic association with a red alga of 
the genus GraceUiria. Levi (1979) synonymised 
S. .symbiotica with H. cymifonnis. Vacelel and 
Vasseur (1971) and Vacclet (1981) u.sed the 
species name H. cymifonnis when they described 
this sponge from the reefs of Tulear, Madagas¬ 
car, and New Caledonia respectively. Kelly- 
Borges and Bergquist (1988) u.sed the species 
name S. symhiolica for specimens from Papua 
New Guinea. 

There seems little doubt that the specimens 
examined by Ridley, Levi, Bergquist and Tizard, 
Vacelel and Vasseur, Vacelet, and Kelly-Borges 
and Bergquist are the same species (see Table 3). 
The common presence of the fibrous alga physi¬ 
cally dominating the symbiotic association, the 
similarity of spicule dimensions, and distinctive 
external appearance of the sponge all support 
this view. Levi (1967) depicts centrangulate 
sigmas while all other authors report c-shaped 
sigmas. In specimens examined in this study 
both forms of sigmas occurred and this is consid¬ 
ered a character state that is variable within the 
species. 

Apart from Ehler’s redescription of Esper’s 
type material, no previously publi.shed descrip¬ 
tions of H. cymifonnis mention any examination 
of the type material. The locality of the type 
material is unknown, and it is doubtful the 
material still exists. Therefore, it was not possi¬ 
ble to determine whether the recent descriptions 
of H. cymifonnis agree with the type material. 

Van Soest (1981) described Sigmadocia 
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symbiotica from the Hong Kong area but his 
specimen has an ectosome that gives off a lot of 
slime during preservation. This is not a common 
feature for this species. Frozen sponges may 
exude slime when placed in alcohol; this has 
been noted for species that, if placed only in 
alcohol, do not exude slime. This feature of the 
Hong Kong specimens may be a result of the 
preservation method. 

Thomas (1979, pt.I) described Sigmadocia 
fibulata Schmidt, 1862, with the algal symbiont, 
C. spongiosum, and with a detachable ectosome, 
and (1979, pt.Il) described a specimen of the 
species with the algal symbiont, but did not 
mention ectosomal features. The ectosome of H. 
cymiformis is not detachable from the main body 
of the sponge. Thomas’ specimens were dry and 
this may account for the condition of the ectosome 
he reports. His use of the species name S. fibulata 
for specimens symbiotic with C. spongiosum, is 
most likely incorrect. Schmidt (1862) described 
Reniera fibulata and this species has been 
redescribed by de Weerdt (1986) as Haliclona 
fibulata. It is a species without an algal symbiont 
and clearly distinct from H. cymiformis. 

I 

1 

Fig. 4. Spicules of Cladocroceaculeata Pulitzer-Finali. Prin¬ 
cipal spicules showing the range of forms and thin oxeas. 
Scale bar; 200 pm. 


Genus Cladocroce Topsent 

Cladocroce Topsent, 1892:72; van Soest 
1980:106. 

Type species. Cladocroce fibrosa Topsent, 
1892, by monotypy, type locality. North East 
Atlantic, 1300 m. 

Diagnosis. (Modified after Topsent, 1892). 
Sponges with primary tracts accentuated to fonn 
a dendritic skeleton of spongin-encased spicules 
that occasionally anastomose. Between primary 
tracts the auxiliary skeleton is an isodictyal 
reticulation typical of the family Chalinidae 
(Fig. 5a). Megascleres oxeas or strongyloxeas. 

Remarks. Top.sent (1892) did not include a 
description of the secondary skeleton in his 
definition of Cladocroce, but included the genus 
in the sub-family Renierinae because of the 
tendency of the skeleton to become renieroid 
towards the surface of the sponge. The Renieridae 
has been synony mised with the family Chalinidae 
(van Soest 1980), and Cladocroce placed by van 
Soest (1980) in this family. 

Cladocroce aculeata Pulitzer-Finali 
(Figs 1, 4, 5a, 6a) 

Cladocroce aculeata Pulitzer-Finali, 
1982:109, figs 20, 21. 

Type material. MSNG 46939 and 46940, 
type locality, Lizard Island. Great Barrier Reef. 

Material. QM G25028: Palfrey Island, Great 
Barrier Reef, 14°42’S 145°27’E,70ctober 1987, 
depth 15 m, coll. J. Fromont, SCUBA. QM 
G25029: North Point, Lizard Island, Great Bar¬ 
rier Reef, 14°39’S 145°27’E, 11 October 1987, 
depth 18 m, coll. J. Fromont, SCUBA. QM 
G25030: John Brewer Reef, Great Barrier Reef, 
18°38’S 147°04’E, 9 July 1986, depth 13 m, coll. 
J. Fromont, SCUBA. 

Distribution. Occurs from Lizard Island, 
14°40’S 145°27’E.toJohnBrewerReef, 18°38’S 
147°04’E (Fig. 1). 

Habitat. Found on rock and dead coral, on 
midshclf islands and reefs, in full light, at depths 
greater than 10 m. 

Description. Erect, hollow, tubular sponges 
with 6 to 8 tubes interconnected basally (Fig. 
6a). Large oscular cavities, up to 30 mm in 
diameter, at the apex of the tubes, tube walls 7 
mm thick. 

Colour. Salmon pink (Lizard Island, Fig. 6a) 
or mauve (John Brewer Reef) when alive, in 
alcohol fawn or cream. 
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Texture. Firm, compressible, soft to touch. 
Some specimens more springy than others. 
Sponges fragile, easily tom, exposing skeletal 
fibres. 

Surface. Tube walls smooth, conulo.se, po¬ 
rous externally, smooth, porous internally. Thin 
membranous ectosome cannot be disconnected 
from choanosomal skeleton. 

Skeleton. Ectosomal skeleton a unispicular 
isodictyal reticulation that is an extension of the 
choanosomal skeleton. Internally the reticula¬ 
tion is formed by up to 6 parallel spicules (Fig. 
5a), with spongin oceurring at nodes of the 
reticulation. Longitudinal primary spicule tracts, 
encased in a thin layer of spongin, extending 
from the ba.se to apex of the tubes, are visible 
when the sponge is tom. No reticulation ofthc.se 
tracts occurs, they may anastomose and branch 
(Fig. 5a). Primary tracts 40-140 pm in diameter, 
cored by 7-35 spicules. Symbionts, probably 
cyanobacteria, abundant in choano.some. 

Spicules. (Measurements in Table 4). Princi¬ 
pal spicules strongyloxeas with constricted ends, 
occasionally pointed, with knobbed or clubbed 
ends (Fig. 4). Thin developmental forms occur, 
less abundant than principal forms. 

Remarks. Small ophiuroids, all apparently 
belonging to the same species, were abundant 
over the external surfaces, and bases, of speci¬ 
mens of Cladocroce undeala. Prior to Pulitz.cr- 
Finali’s (1982) work the genus Cladocroce had 
only been reported from bathyal depths in the 
North East Atlantic. However, as C. aculeata 
agrees with the generic description, no new 
genus is established for this shallow water Great 
Barrier Reef species. 

Family Niphatidae van Soest 

Niphatidae van Soest, 1980:25; Desqueyroux- 
Faundez 1984:775. 

Diagnosis. (Modified after van Soest, 1980). 
Haplosclerida with primary and secondary skel¬ 
etons multispicular, forming den.se reticulations 
of spongin fibres and spicule tracts. Ectosomal 


skeleton present, a reticulation of spongin fibres 
or spicule tracts. Megascleres of one type, usu¬ 
ally oxeas. Microscleres, if present, sigmas or 
toxas. 

Remarks. Van Soe.st (1980) established this 
family, removing the genera included in it from 
the Chalinidae, because niphatids have a three 
dimensional (paratangential) ectosomal skeleton 
and multispicular. fibrous choanosome. 

The Niphatidae are distinguished from the 
Chalinidae principally in having multispicular 
primary and secondary tracts; the Chalinidae 
may have multispicular primary tracts but do not 
have robust development of the secondary skel¬ 
eton (Figs 5b-f). The dense skeleton in the 
Niphatidae produces firm, incompressible or 
elastic sponges. Species of the Chalinidae, which 
retain unispicular secondary tracts (Figs 2, 5a) 
produce sponges that are softer and more com¬ 
pressible, or brittle. The development in the 
Niphatidae of a skeleton with increased spongin 
and mineral content, separates the Niphatidae 
from the Chalinidae by extent of skeletal devel¬ 
opment. 

V an Soest’s (1980) description of the ectosomal 
skeleton as paratangential or three dimensional 
is difficult to visualise and interpret, hence, it is 
not a feature included in the diagnosis. “Para” 
means “by the side of, beyond”, and a tangential 
skeleton is one that is parallel to the surface. A 
paratangential skeleton may be an ectosomal 
skeleton intermediate between an erect .spicule 
palisade and a tangential .skeleton. The three 
dimensions van Soest refers to are thought to be 
as follows: 1, spicules or tracts parallel to the 
surface; 2, tracts or spicules below the surface 
and at right angles to it; and 3, tracts or spicules 
beyond the surface and at right angles to it. In 
some species, the ecto.somal skeleton intergrades 
with the choanosomal skeleton, for example in 
species of Amphimedon Duchassaing and 
Michelotti, 1864, in this study (Figs 5c-0- In this 
case, a distinctive three dimensional ectosomal 
skeleton is difficult to distinguish from a tangen¬ 
tial ectosomal skeleton intercepted by primary 


Table 4. Spicule mea.surement.s of Cladocroce aculeata (Pulitzer-Finali) (pm; n=l()). 


MATERIAL 

LOCALITY 

DEPTH 

STRONGYLOXEAS 

THIN .STRONGYLOXEAS 




Mean 

Range 

Mean 

Range 

QM G25028 

Palfrey Island 
Magnetic Island 

15 m 

149x4.9 

113-170x4.2-6.1 

I30x 1.8 

I05-174X 1.0-3.2 

QM G25029 

North Pt. 

Lizard Island 

18 m 

141 x5.I 

107-166x4.7-5.7 

I16x 1.8 

104-138 X 1.0-3.9 

QM G250.S0 

John Brewer Reef 

13 m 

141 x4.4 

120-159x3.1-5.2 

143x2.1 

122-159 X LO-2.6 
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tracts of the choanosomal skeleton. Therefore, 
the generic definitions in this study refer to an 
ectosomal skeleton but do not attempt to de¬ 
scribe it in three dimensions. 

The principal character used to define the 
family Niphatidae in this study is the develop¬ 
ment, in the choanosome, of a fibre and 
multispicular reticulate skeleton. Van Soest’s 
(1980) e.stablishment of this family is supported, 
but no additional characters to further differen¬ 
tiate it from the Chalinidac were found in the 
Great Barrier Reef sponges examined. 

The two genera Niphates Duchassaing and 
Michelotti, 1864, and Ampliimedon are distin¬ 
guished by the architecture of their skeletons. 
Niphates has thick primary tracts that extend 
beyond the surface and Ampbimedon has pri¬ 
mary fibres, less strongly developed at the sur¬ 
face than Niphates, that extend to the surface or 
slightly beyond it (cf. Figs 5b-f). The difference 
between extension of primary tracts to the sur¬ 
face, or beyond it, as a generic trait could not be 
evaluated as only one species of Niphates was 
described in this study. More species of this 
genus need to be examined to evaluate this 
character. 

The difficulty in allocating the genus Aka de 
Laubenfels, 1936, to the Niphatidae is related to 
its cryptic growth habit. It is difficult to interpret 
which aspects in the design of the skeleton are 
adaptive to the excavating habit. The sponges of 
this genus occur inside coral heads or shells and 
the fistules extend into the water column for 
water exchange. The presence of fistules is there¬ 
fore an adaptation to a cryptic habit and a 
homoplaseous character. Mucus production ap¬ 
pears to function for killing coral polyps and 
protecting the larvae during settlement (Riitzler 
1971). Lack of spongin development and a pulpy 
interior may be related to the micro-habitat of the 
sponge, which would not require a skeleton for 
support when it is enclo.sed and protected inside 
a coral head. There is no requirement for an 
ectosomal skeleton, for protection or as a support 
system, when the sponge surface is not in direct 
contact with the external environment. The fistular 
habit, mucus production, lack of spongin devel¬ 
opment, pulpy interior and lack of an ectosomal 
skeleton are all features that distinguish Aka 
from typical niphatid genera. Aka has the char¬ 
acteristic niphatid multispicular reticulation of 
spongin fibres and spicules in the fistules. There¬ 
fore, in this study, the genus is retained in the 
Niphatidae until additional characters, less likely 


to be infiuenced by environmental parameters, 
can be examined to determine its correct familial 
position. 

Four of the eight species examined from this 
family belong to the genus Amphimedon, one to 
Niphates, one to Gelliodes Ridley, 1884, and two 
to Aka de Laubenfels, 1936. 

Genus Niphates Duchassaing 
and Michelotti 

Niphates Duchassaing and Michelotti, 
1864:93; van Soest 1980:35; Desqueyroux- 
Faundez 1984;775. 

Type species. Niphates erecta Duchassaing 
and M ichelotti. 1864, by subsequent designation 
(Wiedenmayer, 1977:95), type locality, St. Tho¬ 
mas, Virgin Is. 

Diagnosis. (Modified after van Soest, 1980). 
Sponges with the ectosomal reticulation domi¬ 
nated by erect tufts of well developed 
choanosomal primary tracts. Megascleres 
diactinal, usually oxeas. Microscleres, if present, 
sigmas. 

Remarks. Rare sigmas have previously been 
included as a feature of this genus (Wiedenmayer 
1977; van Soest 1980), but the definition is here 
extended to include Niphates nitida n. sp., which 
consistently contains sigmas. 

Previously, Gelliodes was the only genus in 
the family Niphatidae to contain sigmas, but that 
genus has a characteristic skeletal structure of 
accentuated primary fibres which may be 
fasciculate or anastomosing (Fig. 12b). Niphates 
nitida n. sp. lacks this specialised skeleton and is 
therefore precluded from Gelliodes. In this study, 
the skeletal character of accentuated primary 
fibres is considered diagnostic for Gelliodes. 
The presence or absence of sigmas is considered 
an unreliable generic character. 

Niphates nitida n. sp. is a difficult species to 
place. It has a reticulate choanosomal skeleton 
with enhanced fibre and spicule development 
characteristic of the family Niphatidae, a well 
developed ectosomal skeleton, and a smooth 
surface. Most species assigned to Niphates have 
hispid or conulose surfaces. Duchassaing and 
Michelotti (1864) describe the surface of the 
type species, N. erecta Duchassaing and 
Michelotti, 1864, as well as that of N. venosa 
Duchassaing and Michelotti, 1864, as hispid, 
whereas the surface of N. thomasiana 
Duchassaing and Michelotti, 1864, is less hispid 
than the previous two species, and finely porous. 
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Fig. 5. Skeletons of species of the Halielonidae and Niphatidae. a. CUulocroce acitleaUi Pulitzer Finali. l.s. primary tracts 
(arrow) and isodiclyal reticulation of the choanosome: b. Niphmes nitida n. sp. l.s. choanosomc and surface (arrow); 
c, mpumedon paraviridis n. .sp. l.s. choanosome and cctosomal skeleton (arrow); d, Amphimednn lamellala n. sp. l.s. 
c oanosome and ectosomal skeleton (arrow); e. Amphimedon lerpenensis n. sp. l.s. choanosomc and cctosomal skeleton 
(arrow); lAmpluinedoii xidcata n. sp. l.s. choanosome and cctosomal skeleton (arrow). Scale bars: a-c, 5(X) pm; f, 200 pm. 
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Fig. 6. a, CUulocroce aciileaui Pulitzer I-inali, in siln. l.i/.artl Island; 1), Nipimles nitiila n. sp. alcohol preserved specimen; 
c, Nipluiles nilicia in silii. Magnetic Island; d. Ainphimeclon paniviridis n. sp. in siln, Whitsunday Islands; c, Amphimedon 
lamellala n. sp. in siln. Whitsunday Islands; f. Amphimedon lerpenensis n. sp. in .siln, John Brewer Reef. 
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Niphates nitida n.sp. 
(Figs I, 5b, 6b-c, 7) 



Fig. 7. Skeleton and spicules of Niphates nitida n. sp, a, plan 
view of sponge showing orientation of the skeletal diagrams; 
b, wide-meshed fibrous choanosomal reticulation; c. tangen¬ 
tial view of unispicular isodictyal reticulation in the ectosomc; 
d.principal oxeas, thin oxcas and centrangulate sigmas. Scale 
bars: b, c, 500 pm; d, 200 pm. 

The figure of the latter species depicts a smooth 
surface. Van Soest (1980) redefines the genus as 
one having a paratangential ectosomal reticula¬ 
tion of fibres or tracts obscured by protruding 
tufts of the choanosomal primaries. In his 
redescription of material of the lectotype of N. 
erecta van Soest describes the surface as conulose 
with the ectosomal reticulation absent in most 
places. The ectosomal skeleton of N. nitida n. sp. 
is consistent over the surface of the sponge, 
except around the o.scules, and the consequent 
smooth surface of this species is exceptional for 
the genus. 

Niphates nitida n. sp. is placed in the genus 
Niphates becau.se of robust multispicular fibres 
that support the ectosomal skeleton. Niphates 
may not be the correct generic allocation for this 
species, but it docs not fit well into any other 
genus: it does not have slender supporting tracts 
at the surface, seen in species of Ainphiinedon, or 
long and narrow choanosomal meshes that char- 
acteri.se the related genus Cribrochalina Schmidt, 
1870. It may be eventually necessary to establish 
a new genus for this species, but this option is not 
chosen here. Too few related species were exam¬ 
ined to assess the reliability of this ectosomal 
skeletal character as diagnostic for a genus. 


Type material. HOLOTYPE - QM G25031: 
Geoffrey Bay, Magnetic Island, Great Barrier 
Reef, 19°09'S 146°52’E,22 April 1986, depth 7 
m, coll. J. Fromont. SCUBA. PARATYPE - QM 
G25()32: Geoffrey Bay, Magnetic Island, Great 
Barrier Reef, 19°09'S 146°52’E. 11 February 
1987, depth 7 m. coll. J. Fromont, SCUBA. 

Habitat. Shallow water to depths of 7 m on 
fringing reef flat, on the sides or tops of coral 
outcrops beneath Sargassitin (Fig. 6c). Locally 
abundant; numerous small individuals can be 
found in Geoffrey Bay, Magnetic Island (Fig. 1). 

Description. Small ramose encrusting sponge, 
individuals up to 5.0 cm high and 7.0 x 7.0 cm in 
extent (Fig. 6b). 

Colour. Green in life, in alcohol fawn. 

Texture. Firm, compressible, elastic, tough. 

Surface. Oscules 2-4 mm diameter are at the 
centre of small erect lobes 5-20 mm apart. Oscules 
have raised collars, 1 mm high, of erect spicules. 
Surface smooth and glossy (Fig. 6b). 

Skeleton. Choanosomal skeleton a wide 
meshed fibrous reticulation with rounded or 
triangular meshes, primary tracts 100-500 pm 
apart (Figs 5b, 7b). Primary fibres 104-146 pm 
wide, cored by up to 5 spicules, secondary fibres, 
20-50 pm wide, cored by 2 or 3 spicules. Single 
oxeas and sigmas occur between fibres without 
orientation. Around oscules, primary spicules 
extend beyond the sponge surface. Primary fi¬ 
bres support a distinct ectosomal skeleton which 
is an i.sodictyal reticulation (Fig. 7c). 

Spicules. (Measurements in Table 5). Short 
fat oxeas with occasional strongylote or stylote 
modifications, otherwise with pointed ends. 
Oxeas straight orcurved centrally. Some spicules 
have central thickenings (Fig. 7d); this does not 
occur in all specimens. Less common thin oxcas 
occur, micro.scleres are centrangulate sigmas. 

Etymology. The species name is derived from 
the characteristic smooth, polished surface of 
this species. 


Tabic 5. Spicule mcasurcment.s of Niphates nitida n. sp. (pni; n=10). 


MATERIAL 

LOCALITY 

DEPTH 

OXEAS 

THIN OXEAS 

SIGMAS 




Mean 

Range 

Mean 

Range 

Mean 

Range 

QM G2503I 
(Holotype) 

Magnetic 

Island 

7m 

128x5.6 

109-148x3.9-7.3 

108x2.5 

99-117x2.1-3.1 

19.0 

15.6-20.1 

QM G25032 

Magnetic 

7m 

124x6.3 

92-141x4.2-8.0 

112x2.6 

97-120x2.0-3.8 

19.2 

16.8-21.0 


(Paratype) Island 


20 























Haplosclerida of the Great Barrier Reef 


Remarks. Niphates nitida is characterised by 
its thick encrusting habit, green, glossy surface, 
ectosomal isodictyal reticulation, and presence 
of centrangulate sigmas. Niphates nitida has 
only been observed at the type locality and not at 
other island fringing reefs investigated for this 
study. 

This species resembles Gelliodes carnosa 
Dcndy, 1889, in colour and surface characteris¬ 
tics but N. nitida never achieves the size of G. 
carnosa and the flabelliform or tubular branch¬ 
ing habit. Gelliodes carnosa is 11.0 to 17.0 cm 
tall (Dcsqueyroux-Faundez 1984) while speci¬ 
mens of N. nitida are never greater than 5.0 cm 
and remain thickly encrusting. The species differ 
in aspects of their skeletal architecture. G. carnosa 
has multispicular primary fibres and reduced 
secondaries characteristic of the genus Gelliodes. 
Niphates nitida has some similarities with/\r/oc(« 
pitniila Lcndenfeld. 1887, such as a spicule 
complement of oxcas and sigmas and a tangen¬ 
tial ectosomal skeleton. Niphates nitida lacks a 
distinct! ve area devoid of spongin in the ecto.some, 
and does not develop a conulose surface or 
anastomosing branches - features found in A. 
pitmila. 

Genus Amphimedon Duchassaing 
and Michelotti 

Amphimedon Duchassaing & Michelotti, 
1864:78; van Soest 1980:26; Desqueyroux- 
Faundez 1984: 111. 

Pachychalina Schmidt, 1868:7. 

Type species. Amphimedon compressa 
Duchassaing and Michelotti, 1864, by subse¬ 
quent designation (de Laubcnfels, 1936:45), type 
locality, St. Thomas, Virgin Is. 

Diagnosis. (Modified after van Soest, 1980). 
Sponges with an optically smooth surface due to 
a dermal membrane supported by slender 
choanosomal primaries barely penetrating the 
surface (Figs 5c-f, 8-11). Surface microscopi¬ 
cally hispid if primary tracts protrude beyond it. 
Ectosomal tangential reticulation present. 
Microsclercs, if present, sigmas. 



Fig. 8. Skeleton and spieules of Amphimedon paraviridis n. 
sp. a, a plan view of the sponge showing the orientation of the 
skeletal diagram.s; b, choanosomal skeleton, a large sub- 
ectosomal space (1) beneath the surface (2), and primary 
fibres with .spongin development that are fasciculate deeper 
in the sponge (3); c.the tangential isodictyal reticulation of 
spicules in the ectosome; d, oxeas. Scale bars: b, c. 5(X) pm; 
d, 200 pm. 

Remarks. The definition of this genus has 
been extended to include microsclercs, as 
Amphimedon sulcata n. sp. from the Great Bar¬ 
rier Reef, consistently contains sigmas and has a 
skeleton which conforms to the definition of the 
genus Amphimedon. The presence of sigmas in 
this case is a good specific character. 

Amphimedon paraviridis n.sp. 

(Figs 1, 5c, 6d, 8) 

Type material. HOLOTYPE - QM G25033: 
Geoffrey Bay, Magnetic Island, Great Barrier 
Reef, 19°09’S 146°52’E, 22 April 1986, depth 7 
m, coll. J. Fromont, SCUBA. PARATYPES - 
QM G25()34: Eagle Islet. Great Banner Reef, 
14°4rS 145°22'E, 9 October 1987, depth 4 m, 
coll. J. Fromont, SCUBA; QM G25035: 
Brampton Island, Whitsunday Islands, Great 
Barrier Reef, 20°49’S 149®15'E, 6 September 
1986, depth 4 m, coll. J, Fromont, SCUBA; QM 
G25036: Carlisle Island, Whitsunday Island, 
Great Barrier Reef, 20°48'S 149°16’E, 7 Sep¬ 
tember 1986, depth 12 m, coll. J. Fromont, 
SCUBA. 


Tabic 6. Spicule measurement.s of Amphimedon paraviridis n. sp. (pm; n=10). 


MATERIAL 


LOCALITY 

DEPTH 

STRONGYLOXEAS 

THIN STRONGYLOXEAS 





Mean 

Range 

Mean 

Range 

HOLOTYPE 

QM G25033 

Magnetic Island 

7 m 

142x6.0 

133-151 X3.9-8.0 

120x2.0 

109-1.35 x 1.3-2.6 

PARATYPE 

QM G25034 

Eagle Islet 

4 m 

129x4.9 

114-140x3.9-5.3 

105x2.2 

91-112x L6-2.6 

PARATYPE 

QM G25035 

Brampton Island 

4 m 

156x7.8 

143-170x6.3-10.5 

124x2.5 

107-1.39 X 1.3-3.8 

PARATYPE 

QM G25()36 

Carlisle Island 

12 m 

187x7.1 

170-204x5.5-9.5 

137x2.1 

116-160x1.5-3.6 
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Distribution. From Lizard Island, 14°40’S 
I45°27’E, to the Whitsunday Islands, 20°49'S 
149°16’E (Fig. 1). 

Habitat. Shallow water in lagoonal areas and 
on reef flats or slopes at depths of 3-4 m. Grows 
firmly attached to hard substrata, usually lime¬ 
stone or dead coral. Individuals occur most often 
on slightly silted fringing reefs, where there is a 
prevalence of soft corals, small Porites bommies, 
and stands of the branching corals Acroponi and 
Montipora. 

Description. Thickly encrusting to ramose, 
approximately 20 mm thick, slightly raised 
oscules, 2-4 mm across, along upper surface 
ridge (Fig. 6d) spaced 10-15 mm apart. 

Colour. Olive green alive, fawn in alcohol. 

Texture. Very firm, slightly compressible, 
elastic. 

Surface. Microscopically hispid, porous, 
ectosomal skeletal pattern visible. 

Skeleton. Choanosomal skeleton dense, fi¬ 
brous, irregular reticulation, small mesh spaces 
100-300 |im, occasional large internal pores 400- 
1000 pm (Figs 5c, 8b). Primary fibres, cored by 
approximately 10 spicules, 50-160 pm wide. 
Widest fibres fasciculate (Fig. 8b-3). Secondary 
fibres 20-50 pm wide, cored by 5-10 spicules. 
Many interstitial spicules form a loo.se reticula¬ 
tion between fibres and around pore areas. Pri¬ 
mary and secondary reticulation more regular at 
the surface, primary spicules extend the sponge 
surface giving a faint hispid texture (Fig. 5c). 
Subectosomal spaces 20-500 pm across (Fig. 8b- 
I, 2). Some spicules tangential to the surface 
form a reticulation (Fig. 8c), others are at right 
angles to the surface (Figs 5c, 8b-2). 

Spicules. (Measurements in Table 6). Short 
fat oxeas with stepped or pointed ends. Less 
commonly, thin developmental forms occur (Fig. 
8d). Spicules vary considerably in dimensions 
between sponges collected from different depths 
and localities across the continental shelf 

Etymology. The species name is derived from 
the similarity of this species, from the Great 
Barrier Reef to the Caribbean species A. viridis 
Duchassaing and Michelotti, 1864. 

Remarks. The type material of A. viridis was 
examined (BM 1928.11.12.35a) and the Great 


Barrier Reef species differs from zl. viridis in the 
following characters: a much greater spongin 
component, thicker fibres, and larger mesh spaces 
between fibres. The spicules of both species are 
similar in shape but die spicules of the Great 
Barrier Reef species are thicker. These differences, 
and reproductive isolation, suggest that the Great 
Barrier Reef specimens cannot be synonymous 
with the Caribbean species, A. viridis. 

Amphimedon purciviridis may be conspecific 
with Indo-Pacific specimens from New Caledo¬ 
nia referredtoA. viridishy Desqueyroux-Faundez 
(1984). However, from comparison of the de¬ 
scriptions of the sponges, there are some differ¬ 
ences between both groups of specimens in 
degree of spongin development in the skeleton 
(more in specimens from the Great Barrier Reef), 
thinner primary' fibres, lack of fasciculation, and 
subectosomal spaces in the New Caledonian 
specimens. No thin oxeas are mentioned in the 
description of the New Caledonian material. 

Amphimedon lamellata n.sp. 

(Figs 1,5d. 6e, 9) 

Type material. HOLOTYPE - QM G25()37: 
MacGillivray Reef Lizard Island, Great Barrier 
Reef 14°39’S 145°29’E, 150ctober 1987,depth 
9 m, coll. J. Fromont, SCUBA. 

PARATYPE - QM G25()38: Carlisle Island, 
Whitsunday Islands, Great Barrier Reef 20°48’S 
149°16’E. 7 September 1986, depth 12 m, coll. 
J. Fromont. SCUBA. 

Distribution. Lizard Island, I4°4()'S 
145°27’E, to Whitsunday Islands, 2()°48’S 
149°16’E (Fig. 1). 

Habitat. Occurs at depths of 10-15 m on reef 
slopes, attached to rocky substratum (Fig. 6e), 
not abundant. 

Description. Undulating spreading fan orerect 
lamellate sponge (Fig. 6e) 5 mm wide at the 
thickest point, the short stem of attachment, and 
2 mm thick at uppermost edge of fan. 

Colour. Pale pink or mauve (Fig. 6e) in full 
sunlight when live, but shaded parts are lawn. 

Texture. Slightly compressible, spongy. 

Surface. Reflects light, appears shiny and 
smooth, but is faintly hispid. Choanosomal skel- 


Tablc 7. Spicule dimensions of Amphimedon lamellata n. sp. (pm; n=10). 

MATERIAL LOCALITY DEPTH OXEAS THIN OXEAS 

_ Mean Range Mean Range 

HOLOTYPE QM G25037 MacGillivray Reef 15 m 122x3.6 111-130x2.5-4.4 113x1.8 105-126x1.3-2.1 

PARATYPE QM G25038 Carli.sle Island 12 m 142x6.8 127-156x5.2-8.3 118x2.0 104-135x1.0-3.1 
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Ki(>. 9. Skeleton and spicules of Ampbimedon lamellata n, sp. 

a, plan view of sponge cut longitudinally showing orientation 
of skeletal diagrams; b.choanosomal skeleton showing the 
spongin fibre reticulation cored by spicules, and interstitial 
spicules. The sponge surface is at the top of the diagram; 
c, tangential view of ectosomal skeleton; d, oxeas. Scale bars: 

b, c, 500 pm: d. UK) pm. 

etal rcticulalion visible al surface, producing a 
round meshed paitcm. Small osculcs, 1 mm 
across, occur on slightly raised nodes al the 
sponge centre. 

Skeleton. Choanosomal skeleton a regular 
spongin fibre reticulation, rectangular or 
isodictyal, cored by 1-5 spicules (Fig. 9b). Mesh 
size small, primary and secondary fibres spaced 
80-150 pm apart. Primary fibres 20-35 pm wide, 
secondaries a greater range of widths, 10-35 pm 
across. Spicules also dispersed intcrstitially. Su¬ 
perficially, spicules of the primary tracts extend 
to, or slightly beyond, the surface, and secondary 
fibres are parallel to the surface (Figs 5d, 9c). 

Spicule.s. (Measurements in Table 7). Princi¬ 
pal megascleres thin, curved oxeas with long 
tapering points (Fig. 9d). Rare slylote modifica¬ 
tions occur. The specimen from inshore waters, 
Carlisle Island, had longer and thicker spicules 
than those from the specimen from mid-shelf 
waters at MacGillivray Reef (Table 7). 

Etymology. The species name is derived from 
the sponge growth form, consisting of undulat¬ 
ing, thin layers (Fig. 6e). 


Remarks. This species is characterised by its 
erect lamellate growth form and fine surface 
patterning. Its regular reticulate skeleton with 
small meshes and almost equally sized primary 
and secondary fibres are also characteristic fea¬ 
tures of the species. No other species of 
Anipliimeclon are known with these features. 

Amphimedon lamellata is similar in skeletal 
design of the choanosome to the Northern Hemi¬ 
sphere species Haliclotui simukms (Johnston, 
1842), as depicted by dc Weerdt (1986:67, Fig. 
5). This similarity highlights the occasional dif¬ 
ficulty in clearly assigning .species to the 
Niphatidae or Chalinidae. The two speeies are 
distinct for a number of reasons: biogeographic 
distribution, considerable differences in exter¬ 
nal shape, and the secondary fibre is unispicular 
in H. simidans and multispicular in A. lamellata, 
hence the allocation to different genera. The 
surface skeleton of the former is an isodictyal 
unispicular reticulation, lacking the fibre devel¬ 
opment at the surface that is found in specimens 
of A. lamellata. 

Ridley (1884:410) described a lamellate 
sponge from Torres Strait as Reniera sp. and this 
sponge is similar to A. lamellata in external 
morphology and skeletal detail. Differences be¬ 
tween the species are as follows: the secondary 
fibres arc unispicular in Reniera sp. and the 
oxeas are considerably larger (175 x 7.9 pm) than 
in A. lamellata. Ridley’s material should be 
examined to determine if the specimen is a good 
species of Reniera, or incorrectly assigned to 
that genus. 

Amphimedon terpenensis n.sp. 

(Figs 1.5e,6f, 10) 

Type material. HOLOTYPE - QM G25039: 
MacGillivray Reef, Lizard Island. Great Barrier 
Reef, 14°39'S 145°27’E, 15 October 1987, depth 
19 m, coll. J. Fromont, SCUBA; PARATYPES 
- QM G2504(): North Point, Lizard Island, Great 
Barrier Reef, I4°39'S 145°27’E, II October 
1987, depth 20 m, coll. J. Fromont, SCUBA; QM 
G2504I: John Brewer Reef, Great Barrier Reef, 


Tabic 8. Spicule measurements of Amphimedon terpenensis n. sp. (|im; n=10). 


MATERIAL 


LOCALITY 

DEPTH 


OXEAS 

THIN OXEAS 





Mean 

Range 

Mean 

Range 

HOLOTYPE 

QM G250.t9 

MacGillivray Reef 

19 m 

2.17x8.7 

218-319x6.7-12.6 

266x3.4 

210-294x2.5-4.2 

PARATYPE 

QM 025040 

North Point 

20 m 

276x8.1 

244-294x5.9-10.1 

239x3.9 

210-273 X2.5-.5.0 

PARATYPE 

QM 02.5041 

John Brewer Reef 

16 m 

252x8.6 

210-275x7.0-10.0 

228x3.9 

210-275x2.0-5.0 

PARATYPE 

QM G25042 

Orpheus Island 

13 m 

305x9.5 

265-335x9.0-10.0 

246 x3 

220-270x2.0-5.0 


23 























J. Fromont 


18°38’S 147°04’E, 29 August 1986, depth 16 m, 
coll. J. Fromont. SCUBA; QM G25042: Pioneer 
Bay, Orpheus Island, Great Barrier Reef, 18°36’ S 
146°29’E, 19 Februar>' 1987, depth 13 m. coll. J. 
Fromont, SCUBA. 

Habitat. Mid-shelf reefs and islands, 10 to 20 
m depth, in full light on rock or dead coral. 

Description. Tall erect lamellate and/or coa¬ 
lescing branches (Fig. 60 up to 10 mm thick and 
300 mm tall, sometimes with the appearance of 
flattened organ pipes. 

Colour. Red-brown alive with a thin maroon 
band, approximately 1 mm thick, beneath the 
ectosome, fawn interior. The maroon band is 
caused partially by a sponge pigment and partly 
by a cyanobacterial symbiont (Dr. C. Battershill 
pers. comm.). When the sponge is dying it 
exudes a pink dye from this region. In alcohol, 
cream throughout. 

Texture. Furry to touch, slightly compress¬ 
ible, elastic. 

Surface. Smooth but microscopically hispid 
surface which looks like down or fur. Small 
oscules, up to 2 mm in diameter, occur on sponge 
edges, raised ridges or nodes. 

Skeleton. Choanosomal skeleton fibro-reticu- 
late with densest fibre development in the centre 
of the sponge and dense me.sohyl development 
everywhere except for subectosomal spaces (Figs 
5e, 1 Ob-1.2). Primary tracts cored by 4-8 spicules. 
40-150 |im diameter, sinuous (Fig. 5e), can be 
fasciculate. Secondary tracts, 20-150 pm diam¬ 
eter, cored by 2-4 spicules, may ramify. Mesh 
spaces 200-450 pm wide. Primary tracts of 
spicules, in narrow fans, extend the sponge sur¬ 
face. Ectosomal skeleton supported by primary 
spicule fans and sparse tangential spicules (Fig. 
5e). 

Spicules. (Measurements in Table 8). Long 
slender oxeas usually centrally curv'ed. evenly 
tapering to long points, akso with stylote and 
strongylote modifications. Axial canal frequently 
visible (Fig. 10c). 

Etymology. The species is named for the large 
proportion of terpenes: approximately 2% of 
sponge freeze dried weight, found in this sponge 
(Dr. M. Garson, pers. comm). 

Remarks. The specimen from the inshore 
locality, Orpheus Island, has spicules that are 
longer and thicker than the specimens collected 
from midshelt rceffi.Aniphimedan terpenensis is 
characteri.sed by its unique features of gross 
morphology, erect lamellate branches, red brown 
colour when alive, and dense mesohyl develop- 



Fig. 10. Skeleton and .spicules of AmphimeJon terpenensis n. 
sp. a. plan view of the sponge showing orientation of the 
skeletal diagram; b. the fibro-rcticulate skeleton with dense 
fibre and organic development except where there are sub¬ 
ectosomal spaces (I), beneath the surface (2); c. long slender 
oxeas with stylote and strongylote modifications and Ire- 
quently with the axial canal visible. Scale bars: b, 1000 pm, 
c, 2(X)pm. 

ment. No other species is known with this com¬ 
bination of characters. 

Amphimedon sulcata n.sp. 

(Figs l,5f, 11, I3a-b) 

Type material. HOLOTYPE - QM G25043: 
Palfrey Island, Great Barrier Reef, 14°42’S 
145°27'E. 7 October 1987, depth 14 m, coll. J. 
Fromont, SCUBA. 

Distribution. Found on patch reefs, shallow 
reef crests on front and back reels, and in la¬ 
goons. Distribution and abundance data tor A. 
sulcata was recorded from the following locali¬ 
ties: Palfrey Island, I4°42’S 145°27’E, 12 m; 
North Point Reef, 14°39’S I45°27’E, 9 m; Hicks 
Reef, 14°28’S I45°29'E, 12 m; Eagle Islet, 
14°4rS 145°22’E, 9 m; Lizard Head, 14°4rS 
145°28'E, 14 m; Blue Lagoon, Lizard Island, 
14'>4rS 145°27'E, 10 m; South I.sland, I4°42'S 
145°27’E, 3 m; MacGillivray Reef, 14M9’S 
145°29'E, 9 and 15 m. All sites near Lizard 
Island (Fig. 1). Because of the small size of 
specimens of this species, and their distinctive 
growth form (which facilitated ready recogni¬ 
tion of the species in the field), specimens were 
not collected from these sites. 

Habitat, Locally abundant small sponges 
found in a broad range of habitats, particularly 
reef slopes in full light (Fig. 13a), also under 
overhangs. 
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Fig. 11. Skeleton and spicules of Ami>himeJon siilcuta n. sp. 
a, plan view of the sponge showing the orientation of the 
skeletal diagram; b, diagram of skeleton showing surface of 
the sponge and primary spicule tracts - in the choanosome is 
the plumo-rcticulate fibre structure; c, principal oxeas, thin 
oxeas. and c-shaped sigmas. Scale bars: b, .S00pm;c, 2(K)|.lm. 

De.scription. Small globular .sponges, Hat and 
pancake-shaped, or small cushions up to 20 mm 
tall and 10-20 mm diameter (Figs 13a, b). 

Colour. Mauve alive, in alcohol cream or 
fawn. 

Texture, Slightly compressible, elastic, eas¬ 
ily tom. 

Surface. Subsurface meandering parallel 
ridges, interspersed with spaces, give a convo¬ 
luted or brain-like appearance to the surface. 
Ridges are hispid, spaces have tiny oscules 1 mm 
diameter. A fine membrane connects the ridges 
(Fig. 13b). 

Skeleton. Choanosomal skeleton a fibrous 
reticulation with dense plumo-reticulate fibre 
centrally (Fig. 5f). Primary fibres 83 pm wide, 
cored by 2-4 spicules, secondaries, 20-45 pm 
across, cored by 1 or 2 spicules. Choanosomal 
meshes 100-200 pm wide, occasional internal 
cavities up to 800 pm across. Spicules also found 
haphazardly throughout choanosome. Primary 
fibres extend to the surface. Spicule ends pro¬ 
trude slightly beyond an ecto.somal membrane 
spread between primary tracts and supported by 
tangential spicules (Figs 5f, 1 lb). 


Spicules. Smooth straight or slightly curved 
oxeas with sharply pointed, faintly stepped ends 
(Fig. lie). Mean: 139 x 4.5, range: 122-153 x 
3.0-5.3 pm. Less common thin oxeas also occur, 
mean: 126 x 2.3, range: 94-140 x 1.6-2.6 pm. 
Microscleres elongate c-shaped sigmas, mean: 
15.9, range: 13.0-16.9 pm. 

Etymology. The species name is derived from 
the surface texture, which is furrowed or grooved, 
and characteristic of this species. 

Remarks. Amphimedon sulcata is character¬ 
ised by its external morphology, consistent ex¬ 
ternal colour when alive and intricate surface 
patterning. In the choanosome it has a rectangu¬ 
lar meshwork of primary and secondary fibres, 
and abundant sigmas. 

Amphimedon sulcata is most similar in gen¬ 
eral appearance to Gelliodes incrustans Dendy, 
1905, from the Gulf of Manaar, in external 
colour and spiculation. However G. incrustans 
lacks the typical niphatid dense plumoreticulate 
skeleton that is found in A. sulcata. 

Genus Gelliodes Ridley 

Gelliodes Ridley, 1884:427. 

Type species. Gelliodes fibidata (Carter, 
1881), by monotypy (Ridley, 1884:427), type 
locality, Bass Strait, Australia. 

Diagnosis (New). Sponges where multispicular 
primary fibres or tracts predominate, intercon¬ 
necting secondary fibres reduced in abundance 
(Fig. 12b). Interstitially a unispicular isodictyal 
or rectangular reticulation may occur. 
Megascleres usually oxeas, micro.scleres, sigmas. 
Ectosomal skeleton dominated by protruding 
tufts of primary and secondary tracts of the 
choanosome, surface hi.spid or spiny as a result. 

Remarks. The genus Gelliodes is similar, in 
enhanced development of primary tracts, to the 
haliclonid genus Cladocroce. However, the skel¬ 
eton of the genus Gelliodes has strong develop¬ 
ment of the primary tracts, which may be 
fasciculate and anastomosing, multispicular sec¬ 
ondary tracts, a coarse texture, and incompress¬ 
ible consistency. The genus Cladocroce has a 


Table 9. Spicule mca.surenients of Gelliodes fibukihi Carter (|im; n=10). 


MATERIAL 

LOCALITY 

DEPTH 


OXEAS 

THIN OXEAS 

SIGMAS 




Mean 

Range 

Mean 

Range 

Mean 

Range 

QM G25044 

Sir Charles Hardy 
Island 

14 m 

217x5.4 

181-267x4.2-8.4 

209x2.8 

162-256 X L7-4.0 

14.1 

10.5-15.8 

QM 025045 

Orpheus Island 

7 ni 

234x6.5 

203-265x5.2-7.8 

192x2.2 

174-226 X 1.0-2.6 

13.4 

10.4-15.6 
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Fig. 12. Skeleton and spicule.s of Gelliotles fibuUua (Carter), 
a, plan view of the sponge showing orientation of the skeletal 
diagram; b. the fibro-rcticulate choanosomal skeleton with 
central plumoreticulate fibres, ladder reticulations surround¬ 
ing them, and interstitial spicules occasionally forming tracts 
(arrow); c, long thin principal oxeas. very thin oxeas and 
sigmas. Seale bars; b, .SCO pm; c, 2(K) pm. 

dendritic primary skeleton and a secondary skel¬ 
eton that is a unispicular isodictyal reticulation. 


Gelliodes fibulata (Carter) 
(Figs I. 12) 


Axos fibulata Carter. 1881:383, pi. 18, fig. 4, 
Bass Strait, Australia. 

Gelliodes fibulata - Ridley 1884:427, pi. 39, 
fig. 1, pi. 41, fig. bb, Torres Strait. Queensland; 
Ridley and Dendy 1887:47, pi. 12, fig. 2, Torres 
Strait, Queensland; Topsent 1897:470, Ambon 
Is., Indone.sia; 1932:114; Hentschel 1912:393, 
Aru Is., Indonesia; Levi 1961:141, fig. 16, Viet¬ 
nam; Wiedenmayer 1977:95; Desqueyroux- 
Faundez 1981:744, figs 56, 117, Ambon Is., 
Indonesia; 1984:780, figs 6, 51, 52, 58 & 61, 
New Caledonia; Hooper 1986:184, pi. le, figs 
11,12, Northern Territory. Australia; Kelly 
Borges and Bergquist 1988:51, pi. 6a, Molupore 
Is., Papua New Guinea. 

Type material: lost from BMNH collection 
(Burton, 1934:549); type locality, Bass Strait, 
Australia. 


Material. QM G25044: Sir Charles Hat 
Islands, Great Barrier Reef, I I°55’S 143°28 
2 May 1987, depth 14 m, coll. J. Fromo 
SCUBA; QM G25()45: North-East Reef, Orpht 
Island, Great Barrier Reef, 18°34’S I46°29 


depth 7 m, 20 February 1987, coll. J. Fromont, 
SCUBA, (Fig. 1). 

Habitat. Fringing reefs and reef slopes, grow¬ 
ing on sides of coral bommics. Orpheus Island 
sponge growing around branches of a coral 
colony of the genus Millepora. 

De.scription. Erect or horizontally spreading 
solid branches, with firm central core, that may 
anastomose (refer to Kelly Borges and Bergquist 
1988; pi. 6a). 

Colour. Bright blue alive, fawn in alcohol. 

Texture. Firm, tough, slightly compressible. 

Surface. Prickly, hispid, covered with spines 
up to 10 mm long with smaller spines extending 
at right angles. Oscules, at ba.ses of spines, not 
easily visible. 

Skeleton. Choanosomal skeleton fibro-reticu- 
late, numerous spicules densely packed into 
primary fibres up to 400 (im diameter. Centrally 
the skeleton is plumo-reticulatc with a periph¬ 
eral ladder-like reticulation (Fig. 12b). Second¬ 
ary tracts 50-2(K) pm across. Primary tracts ex¬ 
tend beyond the surface forming long spines, 
secondary tracts form smaller spines. Interstitial 
spicules abundant, irregularly organi.sed, may 
form narrow, longitudinal tracts of 3 to5 spicules 
(Fig. 12b). 

Spicules. (Measurements in Table 9). Princi¬ 
pal megascleres long thin oxeas, thinner devel¬ 
opmental forms occur, microscleres, sigmas (Fig. 
12c). 

Remarks. The Great Barrier Reef specimens 
agree with the redescriplion of the species pro¬ 
vided by Kelly Borges and Bergquist (1988). 
This species is widespread in the Southern Hemi¬ 
sphere. It has been reported from Torres Strait, 
North Queensland, and Northern Territory, Aus¬ 
tralia. Indonesia. Papua New Guinea and New 
Caledonia. 

Genus Aka de Laubenfels 

Afca Johnson, 1899:461 (preoccupied). 

Aka de Laubenfels, 1936:155; Thomas 
1968:250; Rutzler and Stone 1986:663; Reitner 
and Keupp 1991:102. 

Siplwnodicnon Bergquist, 1965:158; Riitzlcr 
1971:2; Kelly Borges and Bergquist 1988:154. 

Type species. Aka insidiosa John.son, 1899, 
by subsequent designation (de Laubenfels, 
1936:155); type locality, Madeira, Atlantic 
Ocean. 

Diagnosis. (Modified after Riitzler, 1971). 
Sponges with a cryptic habit always burrowing 
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Kin. 13. a. Amphimedon .iidt ald n. sp. in situ, I.izard Island; h, Amphimedon sulcata in situ, close up of surface detail; c. Aka 
mucosa (Bergquist), tilcohol preserved specimen; d. Aka paratypica n. sp., alcohol preserved specimen; e, Caltyspongia 
muricina (Lamarck), freeze-dried specimen lying on its side, the arrow indieates the top of this fan-shaped sponge; 
f, Catlyspongia pseudoreliculata Desqueyroux-Faundez, in situ. Lizard Island, 
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■ikd *^.*l*°'’*’°^^P®?'''^*°*^**’'^*'*‘P*’“''^^‘^“f'dCallyspongiidae,arrow = surfacc.a,A(l«muro.vo (Bcrgquist), l.s,offistule 
miir' Ir '’;^P ’I * ‘’ffistulcskelclon;c,/lfa;/jara/v/)ica, l.s.isotropicchoanosomal.skeleton;d,Ca//vi/7ongia 

r * skeleton; c, Callyspongia aerizusa Dcsqueyroux-Faundez, l.s. choanosome and surface 

■ leton, t, Callysponm pseudoreliculaia Desqueyroux-Faundcz. t.s, surface skeleton. Scale bars: 2(X) pm. 
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Fig. 15. Skeleton and spicules of Aka mucosa (Bcrgquist). a, 
plan view of the sponge showing orientation of the skeletal 
diagrams; b, the reticulate skeleton in the fistules displaying 
the erect spicule palisade at the surface, (1); t, the loosely 
organised choanosomal skeleton; d, thick and thin oxeas 
showing the central canal. Scale bars: b, c, 1(K) pm; d, 20 pm. 

into calcified substrata, such as dead coral or 
shell, usually producing fistules which protrude 
above the calcareous substrate. Spicule tracts 
support the fistules; choanosomal skeleton iso¬ 
tropic, texture pulpy. Spicules oxeas with mucro- 
nate, stepped or rough ends. Reduced spongin 
fibre development; some species produce copi¬ 
ous mucus. 

Remarks. The generic name Aka was estab¬ 
lished by de Laubenfels (1936) to replace the 
preoccupied name Acca Johnson (1899). Spe¬ 
cies of this genus excavate calcareous material 
and have oxeas as spicules. 

Bcrgquist (1965) established the new genus 
Siphonodictyon for S. mucosa Bergquist, 1965, 
from Palau. Rutzler (1971) used this genus name 
for boring sponges from the Caribbean, Pulitzer 
Finali (1986) for species from the West Indies, 
and Kelly Borges and Bergquist (1988) for a new 
locality record of S. mucosa from Papua New 
Guinea. 

Riitzler and Stone (1986) synonymised 
Siphonodictyon with Aka (the former being a 
junior synonym of the latter). They based this 
synonymy on examination of type material of 
Aka lahyrinthica (Hancock, 1849). The spicule 
mount of the type material contained oxeas of 
two size classes, 120x10 pm and 110x5 pm, and 
the larger category also had a characteristic 
shape - stout and curved with mucronate tips. 
They noted that these spicules agree well with 
the figures and descriptions of A. insidiosa by 
Johnson (1899) and with S. ohruta Rutzler, 1971. 


The substratum of all three species is calcareous, 
consisting of shells of species of Ostrea and 
Cliama for 4. insidiosa. shells of the giant clam, 
Tridacna ftigas, for A. labyrinthica, and coral 
heads of various species for S. obnita. 

Thomas (1968) described a new species of 
Aka, that bores into coral heads, from the Indo- 
Pacific, and Reitner and Keupp (1991) described 
recent and fossil species of Aka. 

Aka mucosa (Bergquist) 

(Figs 1, 13c, 14a, 15) 

Siphonodictyon mucosa Bergquist, 1965:158, 
fig. 20a, b, Palau, Micronesia; Rutzler 1971:2, 
fig. 1, 10a, pi. 1, Indonesia; Kelly-Borges and 
Bergquist 1988:154, Motupore Is., Papua New 
Guinea. 

Type material examined. Holotype USNM 
23697; type locality Palau, Micronesia. 

Additional material. QM G25046: Pioneer 
Bay, Orpheus Island, Great Banier Reef, 18°36’ S 
146°29’E, 25 July 1986, depth 2 m, coll. J. 
Fromont, snorkel. 

Habitat. Found in bays on leeward side of 
Orpheus Island (Fig. 1), in shallow water to 2 m 
depth, boring into coral heads. 

Description. Bores into coral, only erect black 
fistules visible above the substratum, up to 50 
mm high, 7 mm diameter, fistule walls 1 mm 
thick. Choanosome within a cavity 5 mm inside 
coral head in most specimens examined (Fig. 

13c). Interior of sponge only collected by break¬ 
ing open the coral head. 

Colour. In life black throughout, in alcohol, 
brown or black. 

Texture. Fistules firm, brittle, choanosome 
soft, pulpy. Both parts exude mucus when col¬ 
lected. 

Surface. Very finely hispid. 

Skeleton. Fistules contain a reticulate skel¬ 
eton (Fig. 14a) and an erect spicule palisade at 
the surface (Figs 14a, 15b). Choanosome has a 
dense organic component, no regular organisa¬ 
tion of spicules (Fig. 15c). 

Spicules. (Fig. 15d). Oxeas, two size catego¬ 
ries, thick principal forms, mean: 174 x 6.1, 
n=10, range: 159-185 x 4.9-7.5 pm, thin forms, 
mean: 165 x 2.2, n= 10, range: 156-179 x 1.3-3.9 
pm. Axial canal frequently visible (Fig. 15d). 

Remarks. The spicules of the specimens ex¬ 
amined here are shorter and thinner than those of 
the type material, but in all other characters the 
sponges are identical. This species is recognised 
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by its burrowing habit, black coloration, erect 
fistules and production of mucus. This species 
has been reported previously from Palau, Indo¬ 
nesia, Darwin, and Papua New Guinea. 

Aka paratypica n.sp. 

(Figs 1, 13d, 14b-c, 16) 

Type material. HOLOTYPE - QM G25047: 
Pioneer Bay, Orpheus Island, Great Barrier Reef, 
18°36’S 146°29’E, 30 August 1987, depth 20 m, 
coll. J. Fromont, SCUBA. PARATYPE - QM 
G25048; Pandora Reef, Great Barrier Reef, 
18°49’S 146°26’E, 30 October 1986. depth 10 
m, coll. J. Fromont, SCUBA. 

Habitat. Boring within coral heads on back 
fringing reefs. 

Description. Boring sponge found within 
coral, visible only by erect, hollow, tapering 
fistules, 40-60 mm high, extending above sub¬ 
stratum (Fig. 13d). 

Colour. White fi.stules, creamy yellow sponge 
body alive, and after preservation in alcohol. 



t ig. 16 . Skelclon and spicules of/Ifa; paratypica n. sp. a, plan 
view of the sponge .showing orienlalion of skeletal diagrams; 
>, longitudinal section through a fistule displaying the well 
developed central skeleton and liner skeleton toward the 
edges, c, the loosely organised choanosomal skeleton; d. 
oxeas with rounded or stepped ends and terminating in a short 

or mammiform point. Scale bars: b, 200 tint; c, I00iim;d 20 

pm. r- • ■ 


Texture. Very soft, moist, compressible in- 
ternally, like dense wet bread. Fistules com¬ 
pressible, brittle, easily broken. 

Surface. Fistules smooth, microscopically 
hispid. 

Skeleton. Fistule walls with reticulate skel¬ 
eton of 30 to 60 spicules packed into tracts, 100- 
300 pm wide (Figs 14b, 16b). Tracts thinner 
more closely spaced towards outer surface of 
wall, superficially making up a loo.se, isodictyal 
reticulation of 1-6 spicules. Choanosomal skel¬ 
eton very loo.se network of spicules (Figs 14c, 
16c) in vague tracts without orientation. Spicule 
tracts, 50-125 pm across, form round meshes 
approximately 100 pm across. Faint spongiii 
fibre development. 

Spicules. (Measurements in Table 10). Oxeas 
with rounded or stepped ends, terminating in a 
short point (mammiform. Fig. 16d). Axial fila¬ 
ment through the centre of the spicules, fre¬ 
quently visible (Fig. 16d). Thinner forms occur, 
but they grade into the main size category of 
oxeas in the specimen from Pandora Reef. 

Etymology. The species name is derived from 
the similarity of this species, from the Great 
Barrier Reef, to the (Taribbean species Aka 
coralliplmgum Riitzler, 1971 var. typica. 

Remarks. Thomas (1968:250) described Aka 
diagnonoxea, Thomas. 1968, from the Gulf of 
Manaar. This species is similar to A. paratypica 
in colour, and shape and size of oxeas, but is 
distinct in the features of its skeleton. Aka 
diagonoxea has fasciculate fibre development at 
the base of the fistules, and the fibres and reticu¬ 
lation of the .skeleton are extremely large - the 
fibres are 750 pm wide and the mesh size of the 
reticulation 2070 pm. Aka diagonoxea has di¬ 
chotomous or polychotomous fistules while 
fistules arc singular in A. paratypica. 

Pulitzer-Finali (1986:164) described A. 
xamaycaense Pulitzer-Finali, 1986, from deeper 
water. 40-45 m, in Jamaica. It has off-white 
fistules, and spicule tracts in the fistules of a 
similar size to those of A. paratypica. However, 
A. xamaycaense has very long fistules, 0.08-0.11 
m compared to 0.04-0.06 m, the fistule skeleton 
meshes are also larger, and the ectosomal skel- 


Table 10. Spicule measurements of Aka paratypica n. sp. (pm; n=10). 









material 


LOCALITY 

DEPTH 

OXEAS 

Mean Range 

THIN OXEAS 

Mean Range 

HOLOTYPE 

PARATYPE 

QM G25047 
QM G25048 

Pioneer Bay 
Pandora Reef 

20 m 

10 m 

130x5.8 109-140x4.7-7.8 

144x7.3 130-153x5.2-7.8 

128x2.1 

145x5.0 

120-133 X 1.3-2.6 
138-156x3.9-5.2 
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eton of tufts is not comparable to the isodictyal 
reticulation in A. paratypica. 

Aka paratypica is closely allied to the Carib¬ 
bean species A. coralliphagum. Rutzler (1971) 
described four forms of A. coralliphagum, two of 
which lack fistules - foniia ohruta and forma 
incrustans - whereas forma typica and forma 
tuhiilosa possess them. Forma typica has single 
conical chi mney s or tubes and smal 1 oxeas (142.1 - 
156.3 X 5.0-6.4 pm; 129-142.9 x 2.1-2.1 pm). 
Forma tuhiilosa has clusters of cctosomal tubes 
and oxeas with dimensions of 165.9-169.3 x 6.1 - 
6.9 pm and 144.5-152.2 x 2.2-3.2 pm. The Great 
Barrier Reef species most closely resembles 
forma typica in having single fistules and similar 
sized oxeas. Aka paratypica differs slightly from 
Riitzler’s description of A. coralliphagum in 
colour, having white fistules and a creamy yel¬ 
low choanosome. Riitzler (1971) describes the 
fistules of A. coralliphagum as deep yellow, 
lemon yellow to whitish yellow, and the 
choanosome as beige yellow to yellow tan with 
bright yellow embryos. In addition, these Carib¬ 
bean and Great Barrier Reef species are sepa¬ 
rated by a long independent history and repro¬ 
ductive isolation. 

Family Callyspongiidae de Laubenfels 

Callyspongiidae de Laubenfels, 1936:55; van 
Soest 1980:46; Bcrgquist and Wame 1980:24; 
Desqueyroux-Faundez 1984:785; Wiedenmayer 
1989:103. 

Diagnosis. (Modified after Wiedenmayer, 
1989). Haplo.sclerida with choano.somal skel¬ 
eton a reticulation of spicules and spongin fibre; 
spongin always well developed, spicules may be 
sparse or absent. Megascleres small, usually 
very thin or vestigial oxeas or strongyles that core 
fibres, and may occur interstitially. Microscleres 
rare, but if they occur, toxas. Some genera 
incorporate foreign detritus in the skeleton. 

Remarks. Species belonging to the 
Callyspongiidae have been given many generic 
names, the majority of which have at various 


times been synonymised with Caiiyspongia (see 
Wiedenmayer, 1989). Some of these genera 
have distinctive features such as a fibre skeleton 
incorporating foreign detritus, e.g. Dactyiia 
Carter, 1885, or a complete lack of spicule 
elements in their .skeleton, such as Chaliitopsilla 
Lendenfeld, 1888. One genus, Arenosclera 
Pulitzer-Finali, 1982, has not been synonymised 
with Caiiyspongia to date. This genus is charac¬ 
terised by a skeleton which contains spicules and 
foreign material, and an ectosomal skeleton that 
is purely a network of foreign debris. In this study 
only species typical of the genus Caiiyspongia 
are described, and the validity of genera with 
character states like those mentioned above is 
not addressed. 

Genus Caiiyspongia Duchassaing 
and Michelotti 

Caiiyspongia Duchassaing and Michelotti, 
1864:56; de Laubenfels 1936:55; van Soest 
1980:46; Bergquist and Warne 1980:24; 
Desqueyroux-Faundez 1984:785; Wiedenmayer 
1989:103. 

Siphonochalina Schmidt, 1868:7; Synonym 
of Caiiyspongia: Wiedenmayer 1977:90; 
Bergquist and Warne 1980:24; de Weerdt and 
van Soc.st 1986:29. 

Spinosella Vosmaer, 1885:342; Synonym of 
Caiiyspongia: Bergquist and Warne 1980:24; 
Wiedenmayer 1989:104. 

(For full synonymy see Wiedenmayer, 
1989:103). 

Type species. Caiiyspongia fallax 
Duchassaing and Michelotti, 1864, by subsequent 
designation (Burton, 1934:539); type locality, 
St. Thomas, Virgin Islands. 

Diagnosis. Choanosomal skeleton formed by 
a reticulation of spongin fibres with spicule axis. 
Specialised cctosomal skeleton of two forms, 
either a tangential reticulation of size-differenti¬ 
ated primary, secondary and sometimes tertiary 
tracts with organisation distinct from the 
choanosomal skeleton, or peripheral condensa- 


Table 11. Skeletal characteristics of the three examined species of Caiiyspongia Duchassaing and Michelotti. FI. F2. F3. are 
primary, secondary and tertiary fibres respectively. 


CHOANOSOMAL SKELETONS 

SURFACEFEATURES 



FI and F2 

Fl,F2and F3 

Peripheral 


differentiated 

differentiated 

condensation 

FI fasciculate, F2 ramifying, skeleton irregular, F3 developed 

FI fasciculate at conules, skeleton regular, F3 developed 

FI fasciculate, skeleton regular, no F3 development 

C. muricina 

C. aerizusa 

C. pseudoreticulata 
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tion with skeletal organisation an extension of 
the choanosomal skeleton but the mesh more 
compact. Megascleres oxeas or strongylcs. 
Microscleres absent. 

Remarks. Two genera. Siphonochalina and 
Spinosella - which are considered to be junior 
synonyms of Callyspongia in this study - have 
previously been merged or separated from 
Callyspongia by various authors, depending on 
the characters considered relevant for generic 
diagnoses. 

Dendy (1890) considered that the genus 
Siphonochalina contained only smooth tubular 
sponges, whereas Spinosella included spiny tu¬ 
bular sponges. However, he questioned whether 
growth form was a valid diagnostic character, 
sufficient to separate the two genera. 

Wiedenmayer (1977) used ectosomal features 
as a diagnostic character and retained Spinosella 
as a genus, but Wiedenmayer (1989) followed 
van Soest (1980) and treated Spinosella as a 
subgenus of Callyspongia. In his more recent 
publication, Wiedenmayer (1989) inferred that 
the diagno.stic characters used by van Soest for 
the retention of Spinosella (=Cla(lochalina) 
Schmidt, 1870 (refer to Wiedenmayer 1989:105) 
as a subgenus, were impractical when applied to 
Indo-West Pacific and Australian material. 

Wiedenmayer (1977) treated Siphonochalina 
as a junior synonym of Callyspongia. and con¬ 
cluded that Callyspongia species have periph¬ 
eral condensation of the choanosomal skeleton 
at the surface of the sponge. On the other hand, 
species that were assigned to Spinosella have 
ectosomal skeletons formed by a tangential re¬ 
ticulation ol size-dilferentiated fibres. These 
two groups are also distinguished by the organi¬ 
sation of their choanosomal skeletons: 
Siphonochalina-Wke species have an ordered, 
square-meshed, reticulation without fascicules, 
and Spinosella-Wke species have a disorientated 
choanosomal skeleton with fasciculate primary 
fibres (Wiedenmayer 1977). 

Bergquist and Wame (1980) included both 
Spino.sella and Siphonochalina as junior syno¬ 
nyms of Callyspongia disagreeing, with the di¬ 
agnostic value, at generic level, of differences in 
the organisation of the skeletons at the sponge 
surface. These authors found that ectosomal 
skeletons often vaiy considerably, and that pe¬ 
ripheral condensation and/or an ectosomal skel¬ 
eton can be found in the same species or indi¬ 
vidual, depending on stage of growth or prevail¬ 
ing environmental conditions. They observed 
variable ectosomal skeletons, in specimens of 


two species from New Zealand: C. ramosa (Gray, 
1843) and C.fistulosa (Kirk, 1911). Through re¬ 
examination of the type species of Callyspongia, 
C. falla.x, Bergquist and Wanie (1980) showed 
that this species has a tangential ectosomal skel¬ 
eton as well as some peripheral condensation. 

Van Soest (1980) concluded from a study of 
Caribbean haplosclerids that differences in skel¬ 
etal construction of surface features are of minor 
importance, and are unreliable criteria for distin¬ 
guishing genera. He divided the genus 
Callyspongia into two subgenera based on fea¬ 
tures of the choanosomal skeleton, as previously 
suggested by Wiedenmayer (1977). Van Soest 
(1980) recognised three types of skeletal organi¬ 
sation, in contrast to Wiedenmaycr’s two. He 
included in the nominotypical subgenus 
Callyspongia sponges with a regular choanosomal 
reticulation, and in the subgenus Spinosella 
sponges with fasciculate primary fibres. He re¬ 
tained the taxon Siphonochalina at the generic 
level, to include sponges with an irregular choano¬ 
somal skeleton in conjunction with an irregular 
ectosomal tangential reticulation not divided 
into distinctive primary and secondary fibres. 

De Weerdt and van Soest (1986) reexamined 
material of the type species of Siphonochalina, 
S. coriacea Schmidt, 1868, and found that it 
conforms with the generic description of 
Callyspongia. Consequently, they synonymised 
the two genera, and I adopt their conclusion in 
this study. 

Here, too, the genus Spinosella is included in 
synonymy with Callyspongia for the following 
reasons. Firstly, becau.se the type material of 



Fig. 17. Skeleton and .spicules of Callyspongia nmricina 
(Lamarck), a, plan view of sponge showing orientation of 
skeletal diagram; b. the choanosomal skeleton with the sponge 
surface at the lop of the diagram - thick and fasciculate fibres 
occur centrally with thinner secondary and tertiary fibres 
around them; c. thin sharp strongyloxcas. Scale bars: b, 2(KX) 
)lm;c, l(X)nm. 
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Callyspongia, C. fallax, has both an ectosomal 
skeleton and peripheral condensation; hence these 
characters are unreliable for separation of genera 
(Bergquisl and Wame, 1980). Secondly, the 
ectosomal skeleton of some sponges may vary as 
a result of environmental conditions; and thirdly, 
the two character states described by van Soest 
(1980) - the regular choanosomal skeleton in 
Callvspongia compared with fasciculation of 
primary fibres in Spinosella - both occur in 
Callvspongia aerizusa Desqueyroux-Faundez, 
1984 (Table 11). 

The three species of Callyspongia described 
here from the Great Barrier Reef all have some 
fibre fasciculation in their choanosomal skel¬ 
etons, although the extent of this feature differs 
between species. Callyspongia muricina 
(Lamarck, 1813) has fasciculate primary and 
ramifying secondary fibres, C. pseudoreticulata 
Desqueyroux-Faundez, 1984, has fa.sciculate pri¬ 
mary fibres and C. aerizusa has fasciculation 
only at the bases of the surface conules (Table 11, 
Fig. 14e). The choanosomal skeleton of C. 
muricina is irregular while those of C. aerizusa 
and C. pseudoreticulata are regular. The 
ectosomal skeletons of the three species also 
differ. Callyspongia muricina and C. aerizusa 
have tangential ectosomal skeletons consisting 
of size-differentiated fibres (i.e., primary, sec¬ 
ondary, tertiary) and C. pseudoreticulata has 
peripheral condensation of the choanosomal skel¬ 
eton (see Table 11). 

Callyspongia muricina (Lamarck) 

(Figs 1, 13e, 14d, 17) 

Spongia muricina Lamarck, 1813:438, south¬ 
ern seas, Australia. 

Siplionoclialina confoederata - Lendenfeld 
1887:803, West Australia. 

Spinosella muricina-Topsenl 1932:82, south¬ 
ern seas, Australia. 

Callyspongia confoederata - Bergquist 
1969:65, Heron Is., Great Barrier Reef. 


Callyspongia muricina - Pulitzer-Finali 
1982:115, Heron Is., Great Barrier Reef. 

Type material. Holotype, MNHP DT587; 
type locality, southern seas, Australia. 

Material. QM G25049: Rib Reef, Great Bar¬ 
rier Reef, 18°29'S 147°53’E. 31 October 1986, 
depth 7 m, coll. J. Fromont, SCUBA; QM G25050: 
Day Reef, Great Barrier Reef, 14°3’S 145°32’E, 

8 October 1987, depth 10 m, coll. J. Fromont, 
SCUBA (Fig. 1). 

Habitat. Mid-shelf and outer reefs at the base 
of shallow reef slopes in depths of 4-17 m. 
Occurs in full light between bommies of the 
massive coral, Porites, and stands of the branch¬ 
ing coral, Acropora, on sand flats. 

Description. Large erect fan (Fig. 13e) or 
tubular sponge up to 170 mm high by 130 mm 
across, thickness of sponge, 50 mm - 80 mm, 
becoming thinner apically. 

Colour. Maroon to brown alive, fawn in alco¬ 
hol (Fig. 13e). 

Texture. Coarse, firm, compressible, requires 
some force to tear. 

Surface. Microscopically hispid and differ¬ 
entiated with strong spines, 5 mm long, and pores 
on one side, and pores and no spines, on the other. 
Both surfaces feel rough. Choanosomal fibres 
protrude longitudinally to fonn slightly raised 
ridges and extend beyond the sponge surface in 
a palisade 5 mm tall. In tubular specimens the 
central oscular aperture is 5 mm diameter apically. 

Skeleton. Thick primary fibres, 60-120 pm 
wide, which can be fasciculate (up to 650 pm 
across) beneath conules (Fig. 17b). Meshes 300- 
700 pm apart, with central quarter of fibres cored 
by up to 8 spicules. Thinner secondary fibres 
form a reticulation around primary fibres, are 30- 
120 pm wide, ramifying, and centrally cored 
with 3 to 4 spicules. Secondary skeleton con¬ 
nected by a fine network of tertiary fibres, 10-50 
pm across, forming meshes 100-150 pm wide, 
fibres cored by 1-2 spicules. Ectosomal skeleton 
tangential reticulation of primary and secondary 
fibres forming triangular, square or polygonal 


Tabic 12. Spicule measurements of Callyspongia muricina (Lamarck) (pm; n=IO). 


AUTHOR 

MATERIAL 

LOCALITY 

DEPTH 

Mean 

OXEA 

Range 

Lendenfeld. 1887 


Western Australia 

. 

93x0.9 

- 

Topsent, 1932 

- 

- 

- 

- 

90-110x1.3-2.0 

Bergquist, 1969 

- 

Heron Island GBR 

4 m 

- 

60-72 X 1.0 

Pulitzer-Finali. 1982 

- 

Heron Island GBR. 

17 m 

- 

60-70 X 1.0 

This study 

QM G25049 

Rib Reef 

7 m 

73x 1.4 

53-78 X 1.0-1.8 


QM G25050 

Day Reef 

10 m 

76x1.7 

70-81x1.3-2.1 
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meshes (Fig. 14d). Primary fibres 60-120 (im 
wide, mesh spaces 400-500 pm wide. Secondary 
fibres 30-60 pm across, tertiary fibres, rarely 
present, 10-30 pm wide. All fibres in the ectosomal 
skeleton sparsely cored by spicules. 

Spicules. (Measurements in Table 12). Very 
thin degenerate oxeas with blunt points and wide 
axial canal (Fig. 17c). 

Remarks. Previous taxonomic literature dem¬ 
onstrates the confusion that has existed regard¬ 
ing the two names Callyspongia confoederata 
(Lamarck, 1814) and C. miiricina. Ridley (1884) 
described specimens collected fromTorres Strait, 
northern Australia as; '"Tuba confoederata {= 
ISpongia confoederata Lamarck)”. Ridley was 
correct in querying his assignment of the.se spe¬ 
cies to T. confoederata, as Lamarck’s specimen 
(MNHN DT3364, lectotype) is of an arenaceous 
sponge, containing strongyles, sigmas (c- and s- 
shaped) and much spicule debris (Dr. J. Hooper 
pers. comm.). Lamarck’s material is probably a 
good species of Phoriospongia and the name 
confoederata should be retained for his material. 
On the other hand. Ridley’s material (BMNH 
1826.10.31.5), reexamined in this study, is defi¬ 
nitely a Callyspongia with primary, secondary 
and tertiary fibres abundantly cored by oxeas, 
76-84 X 2-4 pm, and an ectosomal skeleton that 
consists ot spicules surrounded by less devel¬ 
oped fibre than in the main skeleton. Lendenfeld 
(1887) also assigned specimens, from Western 
Australia, which had extremely thin spicules (93 
X 0.9 pm), to C. confoederata. 

Topsent (1932) examined Lamarck's material 
of Spongia muricina and Spongia confoederata, 
and Ridley’s and Lendenfeld's specimens de¬ 
scribed as C. confoederata. Topsent found, as 
suggested above, that neither Ridley’s nor 
Lendenfeld’s material agreed with Lamarck’s 
material of Phoriospongia confoederata. Fur¬ 
thermore, Lendenfeld’s specimens differed from 
Ridley s material, and his West Australian ma¬ 
terial was re-assigned, by Topsent (1932), to 
Callyspongia muricina. In the future a new name 
will be required for Ridley’s material described 
as C. confoederata. 


However, since Topsent’s work the name C. 
confoederata has been used for specimens col¬ 
lected and described by Burton, 1934, L^vi, 
1961, Bergquist, 1969, Vacelet, Vas.seur anq 
Levi, 1976, and Desqueyroux-Faundez, 1981^ 
1984. All of these specimens have skeletons that 
characterise them as belonging to the genus 
Callyspongia; some of these specimens conforpi 
to Ridley’s material, .some to Lendenfeld’s ma¬ 
terial, but none have the skeletal characters of 
Lamarck’s type material of Phoriospongicj 
confoederata. In this situation, the above speci¬ 
mens should be reexamined and assigned to 
either a new species, in the ca.se of those similar 
to Ridley’s material, or included in synonymy 
with C. muricina, if the material agrees with 
Lendenfeld’s specimens. The lattercircumstanco 
has been initiated by Pulitzer-Finali (1982), who 
described C. muricina from the Great Barrier 
Reef, and included in synonymy C. confoederata 
of Bergquist (1969), as well as Topsent’s previ¬ 
ous assignment of Lendenfeld’s material. 

The Great Barrier Reef specimens collected 
and described in this study were compared with 
Bergquist’s material (AM Z3116) of C. 



I---I 

Fig. 18. Spicules of Callyspongia aerizusa Desqueyroux- 
Faundez. Thin hastate oxeas. Scale bar: 100 pm. 


Table t3. Spicule measurements of Callyspongia aerizusa Desqueyroux-Faundez (pm; n=IO). 


material 


LOCALITY DEPTH 


OXEA 


PARATYPE MNHG 976/280 

QM G25051 
QM G25052 
._QM G25053 




Mean 

Range 

New Caledonia 

10-13m 

77x2.0 

72-84x1,2-2.5 

Orpheus Island 

13 m 

84x2.4 

78-88 X 1.6-2.9 

Orpheus Island 

17 m 

84x2..S 

79-94 X 1.6-3.1 

Thursday Island 

3 m 

87x2.2 

79-94 X 1.8-2.6 
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confoederata. These specimens agree, in details 
of the skeleton, with Bergquist’s material, and 
Pulitzer-Finali’s (1982) description of the mate¬ 
rial he collected. The choanosomal skeletons 
have primary, secondary, and tertiary fibre cored 
only in the central axis of the fibre by thin oxeote 
or strongyloxeote spicules, and well developed 
fibres in the ectosomal skeleton. 

In contrast, the skeleton of Ridley’s material 
(BMNH 1826.10.31.5) has many more spicules 
coring its choanosomal and ectosomal fibres, up 
to 20 across in the primary fibres, and only a 
small amount of spongin visible at the edges of 
the fibre. In addition, Ridley’s material has 
thinner fibres (primary fibres up to 50 pm wide) 
than the Great Barrier Reef specimens. 

It should be mentioned here that the oxeote 
spicules in Ridley’s material are shorter and 
much thinner (76-84 x 2-4 pm) than he originally 
reported (100 x 6.3-7.5 pm). 

Callyspongia aerizusa Desqueyroux- 
Faundez 
(Figs 1, 14e, 18) 

CallyspongiciaerizKsaDe&queyToux-Famdez, 
1984:803, figs 18, 21, 129-136, 157-162. 

Type material examined. PARATYPE - 
MNHG: 976/280, New Caledonia, 10-33 m. 

Additional material. QM G25051: Pioneer 
Bay, Orpheus Island, Great Barrier Reef, 18°36’S 
146°29’E, 2 January 1987, depth 13 m, coll. J. 
Fromont, SCUBA; QM G25052: Pioneer Bay, 
Orpheus Island, Great Barrier Reef, 18°36’S 
146°29’E, 11 December 1986, depth 17 m, coll. 
J. Fromont, SCUBA; QM G25053: Thursday 
Island, Torres Strait, 10°35’S 142°13’E, 3 May 
1987 (NCI no. Q66B 220IK), depth 3 m, coll. J. 
Fromont, SCUBA (Fig. 1). 

Habitat. Found in high sediment areas with 
fine silt at the base of reef slopes. Uncommon. 

Description. Erect sponge, either a fan or tube 
with spines, 7 mm long, on one side of fan or 
outside surface of tube, smooth but porous sur¬ 
face internally in tube or on opposite surface of 
fan (refer to Desqueyroux-Faundez 1984:figs 
129, 130, 157, 158). 

Colour. Fawn or blue-green alive, in alcohol 
fawn. 

Texture. Soft, compressible, spongy, easily 
tom. 

Surface. Prickly where spines extend, other¬ 
wise smooth, transparent, shiny. Primary tracts 
of spicules visible, supporting spines. 


Skeleton. Regular, almost ladder-like reticu¬ 
lation of multispicular primary fibres interspersed 
with reticulation of thinner secondary and terti¬ 
ary fibres cored by spicules. Primary fibres 50- 
80 pm wide, packed with 10-20 spicules, form 
meshes 200-400 pm wide. Primary tracts that 
support surface spines may be fasciculate (Fig. 
14e). Secondary skeletal fibres 10-30 pm across, 
cored by 2-6 spicules, form rectangular or trian¬ 
gular meshes 50-150 pm wide. Tertiary fibres 
uni- or bispicular, 10-20 pm wide, form meshes 
30-70 pm across. Surface skeleton is a compact 
reticulation of primary, secondary and tertiary 
spicule-cored fibres. Primary fibres, 50-80 pm 
wide, completely cored by spicules, radiate from 
the base of surface spines and form triangular 
meshes 100-350 pm wide. Within these meshes 
secondary fibres, 10-30 pm across, meshes 50- 
100 pm across, and numerous tertiary fibres, up 
to 10 pm wide, form a ladder-like reticulation. 

Spicules. (Measurements in Table 13). Princi¬ 
pal megascleres small hastate oxeas with abruptly 
constricted ends often terminating in sharp points 
(Fig. 18). 

Remarks. The spicules of the Thursday Island 
sponge are slightly, but consistently, thinner 
than the Orpheus Island sponges, and the spines 
on the branches of the Thursday Island sponge 



Fig. 19. Spicule.s of Callyspongia pseudoretlculala 
Desqueyroux-Faundez; thin blunt strongyloxeas. Scale bar: 
100 pm. 


Table 14. Spicule measurements of Callyspongia 
pseudoretlculala Desqueyroux-Faundez (pm; n=10). 


MATERIAL 

LOCALITY DEPTH 

STRONGYLOXEAS 



Mean 

Range 

MNHG 976/282 

New Caledonia 13-38 m 

. 

50-55x0.5 

QM G25054 

Lizard Island 9 m 

60x1.0 

57-65x0.8-1.3 
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are closer together. The Great Barrier Reef speci¬ 
mens have thicker primary fibres cored by more 
spicules than the specimen examined from New 
Caledonia (MHNG 976/280). Desqueyroux- 
Faundez (1984) described spicules from New 
Caledonian specimens as strongyloxeas but one 
of her specimens (MHNG 976/280), examined in 
this study, had oxeote spicules similar to the 
spicules of Great Barrier Reef specimens. The 
.specimens from the Great Barrier Reef, in all 
other skeletal characters, conform with the de¬ 
scription of C. aerizusa. 

Callyspongia pseiidoreticulata 
Desqueyroux-Faundez 
(Figs 1, I3f, 14f, 19) 

Callyspongia pseiidoreticulata Desqueyroux- 
Faundez, 1984:809, figs 24, 175-181. 

Type material examined. HOLOTYPE - 
MHNG: 976/282. PARATYPE - MHNG: 977/ 
686, New Caledonia, 13-38 m. 

Additional material. QM G25054: Lizard 
Island, Great Barrier Reef, I4°40'S 145°27’E, 7 
October 1987, depth 9 m, coll. J. Fromont, 
SCUBA (Fig. 1). 

Habitat. Common on reefs around Lizard 
Island in lagoonal areas and front and back reef 
slopes with high densities of hard coral. Com¬ 
mon at depths between 3-9 m and less abundant 
in deeper water up to 15 m. 

Description. Erect sponge with bifurcating 
branches up to 300 mm tall and 20 mm wide (Fig. 
13f). Some branches dorsoventrally flattened are 
less than 10 mm thick in this plane. 

Colour. Black or dark brown throughout alive 
(Fig. 130. black or brown throughout in alcohol. 

Texture. Soft, compressible, spongy, torn 
with minimum force. 

Surface. Flat, reflects light, microscopically 
hispid. Oscules numerous, flush with surface, 1- 
2 mm diameter. Oscules occur on edges of 
branches and one side of branches that are dor¬ 
soventrally flattened. 

Skeleton. Regular, ladder-like, spongin fibre 
retieulation with peripheral condensation at the 
surface, thick primary fibres, that may be 
fasciculate, in the choanosome. Tangential mesh 
at the surface lonned by radiating .secondary 
fibres, supported by choanosomal primary fi¬ 
bres, intersected by tertiary fibres (Fig. 14f). 
Secondary fibres at the surface 20-50 pm wide, 
form meshes up to 500 pm across, tertiary fibres 
slightly thinner, up to 20 pm wide, form meshes 


up to 130 pm across. Patches of pigment cells 
occur superficially (Fig. 14f). Peripheral con¬ 
densation at the surface extends from the 
choanosome in narrow parallel layers. Beneath 
this superficial region the mesh size is 50-360 pm 
across, fibres 10-50 pm wide. In the centre of the 
sponge primary fibres become fasciculate, up to 
175 pm wide, mesh sizes vary between 100-360 
pm. Spicules rare, where they do occur it is singly 
within all parts of the fibre skeleton. 

Spicules. (Measurements in Table 14). 
Spicules very thin, vestigial, blunt strongyloxeas 
(Fig. 19). 

Remarks. The Great Barrier Reef specimens 
differ from Desqueyroux-Faundez’ (1980) de¬ 
scription of C. pseiidoreticulata in the following 
features. They are black or very dark brown alive 
and not ochre to brown as described for the 
original material, and they are larger sponges 
with thicker branches, 10 mm diameter com¬ 
pared with 3-5 mm in the New Caledonian 
specimens reexamined for this study (MHNG 
977/686 & 976/282). The choanosomal skel¬ 
etons, in specimens from both localities, have 
identical architecture, but the fibres of the Great 
Barrier Reef sponges are thicker, possibly a 
structural modification to support the larger size 
of these sponges. In other skeletal characters, 
surface skeleton, .spicule morphology and sizes, 
the Great Barrier Reef sponges conform with the 
species description. 

DISCUSSION 

This study of species of the Haplosclerida, 
conducted over.several years, discovered a number 
of problems in the taxonomy of this order, the 
resolution of which are beyond the scope of the 
present study, but should be addressed in future 
work on the group. Some of the more pertinent 
findings are discussed briefly below. 

Two species of Signuidocia were transferred 
to the genus Haliclona because the ectosomal 
skeletons were an extension of the choanosomal 
skeleton and not distinct from it. A distinct 
ectosomal skeleton was previously considered to 
be the principal distinguishing character of the 
family Adociidae. Examination of other species 
previously assigned to this family, and other 
characters, would be instrumental in determin¬ 
ing at what taxonomic level this character - 
presence of a distinct ectosomal skeleton - should 
be used. 
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The two genera Niphates and Ainphimedon 
are not easily differentiated, as the principal 
difference between them is in the construction of 
the ectosomal skeleton and whether or not the 
principal spicule tracts extend beyond the sur¬ 
face. In this study, differentiation of the genera 
was primarily determined by the extent of devel¬ 
opment of the primary tracts at the surface as 
well as construction of the ectosomal skeleton. 
The new species of Niphates was provisionally 
assigned to this genus because the organisation 
of its primary tracts and ectosomal skeleton 
agree with the generic diagnosis. However, it is 
important that additional characters arc found to 
distinguish and strengthen definitions of these 
genera. 

The location of Aka within the Niphatidae is 
questionable, but this genus does not fit well into 
any other family in the Haplosclerida. It shares 
a number of skeletal characters with Oceamipia 
in the Petrosida. Some of these characters, such 
as presence of fistules and pulpy choanosome, 
are most likely a result of adaptations to a 
specialised niche (i.e. its cryptic growth habit), 
rather than any close relationship with species of 
Oceanapki. Examination of further species in 
both genera could resolve this problem. More 
conservative characters, other than those of their 
skeletons which are subject to environmental 
influences, may be informative. 
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APPENDIX 

GLOSSARY OF TERMS 

Choanosome; The area of the sponge where 
choanocyte chambers occur and in general terms 
refers to the interior of the sponge. 

Diactinal; A category of megasclere pointed 
at both ends, e.g. oxeas. Fig. 3. 

Ectosome: The superficial region of a .sponge, 
see Fig. 5. 

Fasciculate: Fibres collected together in 
groups, a compound main fibre, e.g. Fig. 8b-3, 
14e. 

Fibre: A discrete column of spongin and/or 
spicules and one of the chief structural elements 
of the skeleton of many demosponges, e.g. Fig. 
5b, 7b. 

Fistule: A hollow erect structure like a pipe or 
reed and used to describe erect tubes extending 
vertically from the sponge surface, see Fig. 13d. 

Hastate oxea; An oxea with sharp tapered 
points - shaped like spear ends, e.g. Fig. 18. 

Hispid: Rough or bristly, see Fig. 5d, 13b. 

Interstitial: Spaces or openings between the 
skeletal tracts. 

Isodictyal: A skeletal network where the 
meshes are commonly triangular in all direc¬ 
tions, and have sides one spicule long. Fig. 2b, d. 


Isotropic: A reticulation without regular dif¬ 
ferentiation into primary or secondary tracts or 
lines. Fig. 14c. 

Mammiform: A spicule ending in the shape 
of a breast, e.g. Fig. 16d. 

Megasclere: The larger structural spicule, 
e.g. Fig. 2c. 

Mesohyl: The intermediate or central area of 
the sponge body, corresponding to the mesen¬ 
chyme of other metazoa. 

Microsclere: A smaller spicule frequently of 
ornate shape and used for reinforcing mem¬ 
branes or for packing the skeleton, e.g. Fig. 2c. 

Mucronate: A spicule with pointed ends. Fig. 
15d. 

Oscule: An aperture through which water 
leaves the sponge body, e.g. Fig. 6b. 

Paratangential: An arrangement of ectosomal 
spicules intermediate between that of a palisade 
and tangential. 

Oxea: A mega.sclcre spicule pointed at both 
ends. Fig. 2c. 

Plumoreticulate: A reticulate structure with 
some central radiating unbranched tracts, e.g. 
Fig. 5f. 

Renicrid: The type of reticulate structure in 
the family Haliclonidae i.e. a simple, tridimen¬ 
sional unispicular, isodictyal reticulation, Fig. 
2d. 

Reticulate skeleton: Skeletal architecture 
characterized by branching and anastomosing of 
fibres, tracts, or megascleres to form a ladder¬ 
like network, e.g. Fig. 9b, I Ob. 

Sigma: A c- or s-shaped type of micro.sclere. 
Fig. 2b. 

Spicule: A discrete skeletal element consist¬ 
ing of silica in the Class Demospongiae. 

Spongin: Collagenous material deposited in 
the form of fibres, Fig. 14d. 

Strongyle: A megasclere with both ends blunt 
and rounded. Fig. 4. 

Strongyloxea: An oxea with either one 
(anisostrongyloxea) or both ends blunt but not 
rounded - between an oxea and a strongyle. Fig. 
17, 19. 

Style: A megasclere with one end rounded and 
the other pointed. Fig. 2c. 

Subectosomal space: An inhalent aquiferous 
cavity. Fig. 8b-1. 

Tangential skeleton: Orientated parallel to 
the surface. Fig. 7b, c. 
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ON A NEW GENUS AND SPECIES OF NIDALIID OCTOCORAL 
(COELENTERATA: OCTOCORALLIA) FROM THE SOUTH CHINA SEA. 

ANDREY N. MALYUTIN 

Institute of Marine Biology, Far East Branch, 

Russia Academy of Sciences, Vladivostok 690041, RUSSIA. 

ABSTRACT 

Orlikia pahnata, a new genus and species of the Alcyonacean family Nidaliidae, is 
described, based upon specimens collected in the Gulf of Tonkin, South China Sea. 

Keywords: Orlikia, Coelenterata, Octocorallia, Alcyonacea, Gulf of Tonkin. 


INTRODUCTION 

A brief examination of octocorals in the col¬ 
lection of the Zoological Institute, Leningrad, 
revealed a number of unusual specimens belong¬ 
ing to a new species of the octocoral family 
Nidaliidae. They were unusual in having an 
unbranched colonial form; in the rigid, brittle 
consistency of the colony, which is due to longi¬ 
tudinally disposed large spindle-like sclerites in 
the outer surface; and in having prominent slen¬ 
der calyces into which the anthocodiae are com¬ 
pletely withdrawn. As this species differs mark¬ 
edly from all other representatives of the family, 
it was necessary to erect a new genus so that it 
may be accommodated. 

SYSTEMATICS 


Family Nidaliidae Gray, 1869 
Genus Orlikia gen. nov. 

Diagnosis. Nidaliidae with palm-like wide 
polyparium and long, narrow stalk. Polyps mono- 
morphic, completely retractile within firm, well- 
differentiated and prominent terminally situated 
calyces. Anthocodiae with distinct crown and 
points. Introvert containing large oval- and rod¬ 
shaped sclerites. Coenenchymal sclerites slen¬ 
der, weakly spined spindles, reaching a length of 
3.5 mm. Typc-.species of the genus: Orlikia 
palmata gen. et sp. nov. 

Remarks. Within the Nidaliidae, the genus 
Nidaliopsis Kukenthal, 1906, is dimorphic and 


differs from Orlikia in both the fonn of the 
colony and the sclerites. The genera with mono- 
morphic polyps are Siphonogorgia Kolliker, 
1875; Chironephthya Studer, \%Z1 ■, Agaricoides 
Simpson, 1905; Pieteifaurea Verseveldt and 
Bayer, 1988, and Nidalia Gray, 1835. Colonies 
of both Siphonogorgia and Chironephthya are 
repeatedly branched and reach a moderate to 
large size (up to 750 mm tall). They also have 
polyps distributed along both the twigs and the 
branches and are not just terminally situated as in 
Orlikia. The mushroom-shaped colonies of 
Agaricoides have calyces distally enlarged as 
characteristic octagonal expansions that make 
the genus very distinct. Pieteifaurea is remark¬ 
able for its unbranched digitifonn colonies and 
absence of calyces and polyp sclerites. Com¬ 
pared to Nidalia, colonies of the genus Orlikia 
could be considered basically similar but are 
easily distinguished by their palmate colony 
form, the tall slender calyces, the nature of the 
surface sclerites and the spiculation of the polyp 
introvert and the anthocodial armature. It is 
significant to note that the presence of numerous 
large introvert sclerites, the same size as those in 
the points and the crown, seems to be unusual 
among the Octocorallia (Verseveldt and Bayer 
1988:9). 

Although the fonn of the colony and the 
extremely tall and prominent calyces may be a 
response to the conditions of very high sedimen¬ 
tation occurring in the Gulf of Tonkin, I consider 
it is more reasonable to erect a new genus rather 
than extend the generic limits of Nidalia to allow 
its inclusion. 
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OrlikUl gen. nov. 


Orlikia palmata sp. nov. 

(Fig. la-e) 

Material examined. HOLOTYPE - N 10090, 
Zoological Institute, Leningrad. PARATYPES - 
seven, N 1/9592, Institute of Marine Biology, 
Vladivostok; one, NTM C 11075, Northern Ter¬ 
ritory Museum of Arts and Sciences, Darwin. All 
material collected from the Gulf of Tonkin, 
depth about 70m, 1961, RV Orlik, coll. N.A. 
Zarcnkov. 

Description. The spirit preserved holotype is 
a very compres.sed colony consisting of a bare, 
rigid stalk slightly tapering towards the base, and 
an expanded, palm-like capitulum consisting of 
ten monomorphic polyps (Fig. la). The total 
height of the colony is 29 mm. of which about 18 
mm is the stalk. The stalk is slightly curved in the 
proximal part and markedly compressed; its 
least width near the place of attachment is 1.8 
mm, and in the upper part about 4 mm; it is about 
1 mm thick. The base of the stalk is divided into 
root-like processes which are devoid of sclerites. 
The compressed, palm-like capitulum is about 
1.5 mm thick in the middle part and up to 6.5 mm 
thick near the edges where the polyps are con¬ 
centrated. Colonies, in the preserved state, later¬ 
ally compressed (probably owing to the collapse 
of the thin-walled canals in the stalk and 
polyparium). 

The anthocodiae are completely retracted into 
the well-differentiated tall slender calyces, which 
project obliquely upwards. The calyces are al¬ 
most cylindrical, digitiform, up to 6.3 mm in 
height and 0.9 - 1.5 mm in diameter in the middle 
part. The anthocodiae are armed with sclerites in 
a crown and points arrangement (Fig. lb). The 
anthocodial crown consists of six to .seven rows 
of horizontally arranged straight or slightly curved 
spindles, up to 0.5 mm long and 0.08 mm wide 
(Fig. Id). Each point consists of 10-12 pairs of 
spindles arranged in chevrons. Dislally the spin¬ 
dles lie almost parallel to each other. Their size 
is up to 0.58 X 0.045 mm (Fig. 1 c). Both point and 
crown spindles are sparsely covered by small 
spines. The tentacles are devoid of sclerites. 

The distal part of the introvert is den.sely filled 
with irregularly distributed rods and ovals, up to 
0.54 mm long and 0.13 mm wide (Fig. Ib,e). 
These sclerites are generally smooth, but some¬ 
times minute spines can be seen. There are no 
sclerites in the proximal part of the introvert. 

The sclerites in the calyces and in the surface 
layers of the capitulum and stalk are straight or 


sometimes slightly curved, slender spindles, ar¬ 
ranged longitudinally and parallel to each other, 
up to 3.5 mm in length and no more than 0.25 mm 
in width. They are ornamented with minute 
spines (Fig. 1 f,g). The canal-walls of the stalk are 
thin and free of sclerites. 

Variability. The paratypes agree in most re¬ 
spects with the major characters of the holotype 
and differ from it and among themselves only in 
size. The two smallest colonies, in addition to 
mature polyps, have one and four juvenile po¬ 
lyps respectively, with relatively short calyces. 

Etymology. The genus is named in honour of 
the research vessel, the RV Orlik, that collected 
the specimens. The gender is feminine. The 
specific name refers to the palmate colony form. 
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ABSTRACT 

A new tanaidacean, Bilohatus crenulatus gen. et sp. nov., is described from shallow 
Australian waters at Port Darwin, Northern Territory. Its possible phylogenetic 
position is discussed and finally a short overview is given of those members of the 
suborder Apseudomorpha recorded from Australia. 

Keywords: Tanaidacea - Australia. Tanaidacea, Apseudomorpha, new genus, new 
species, Bilobatus crenulatus sp. nov.. Port Darwin. 


INTRODUCTION 

The Australian tanaidacean fauna is very poorly 
known. At present only eleven species belonging 
to the suborder Apseudomorpha are known, 
exclusively from the eastern and .southeastern 
coasts of Australia. Haswell (1882a, 1882b) first 
described KalliapseudesctbUisifrons asApseudes 
obtu.sifrons and A. australis. Whitelegge (1901) 
added A. nndticarinatus and established the ge¬ 
nus Pagurapseudes for his new species P. 
spinipes. Lang (1970) added a further species, 
Pseudowhiteleggia typica, transferred A. 
multicarinatus Whitelegge, 1901, to the newly 
created genus Whiteleggia, and mentioned a 
Syiiapseudes sp. Three years later, Boesch (1973) 
added three further species, Apseudes caeruleus, 
A. estuarius and Whiteleggia stephensoni. Fi¬ 
nally, Bacescu (1981) described Synapseudes 
australianus (with which Lang’s Synapseudes 
sp. probably is conspecific), Pagurapseudes 
abrucei, and Macrolabrum boeri. 

As the classification of the suborder Apseudo¬ 
morpha has changed considerably in the last two 
decades, the present taxonomic position of each 
.species is given in Table 1. 

As mentioned by Boesch (1981:187), the 
number of presently known species can repre¬ 
sent only a very small portion of the existing 
coenoses. Considering the geological history of 
Australia, it should not be surprising to find 


species that will play an important role for the 
reconstruction of the possible evolution of the 
suborder Apseudomorpha. Therefore, careful 
description is always needed so that later on 
those data necessary for phylogenetic recon¬ 
structions can be obtained easily from the origi¬ 
nal description. 

The following abbreviations are used within 
the text: A.l = first antenna, A.2 = .second 
antenna, L = labrum, Md^^j = right mandible, 
Md||^= left mandible, Mx.l = first maxilla, Mx.2 
= second maxilla. La = labium (= hypopharynx), 
Mxp = maxilliped, Epi=epignath (= maxillipedal 
epipodite), Che = cheliped, P.l - P.6 = pereopod 
1 to pereopod 6, PI. 1 - Pi.5 = pleopod 1 to pleopod 
5, Pit = pleotelson, Uro = uropod, NTM = 
Northern Territory Museum of Arts and Sci- 
enees, Darwin. 

SYSTEMATICS 
Bilobatus gen. nov. 

Diagnosis. Body dorsoventral ly flattened; 
cephalothorax with eyelobes with terminal 
spinelike structure, without visual elements; eye- 
lobe and carapace area marked by indentation; 
first and second pereonite of typical apseudoidean 
shape, fourth to sixth with bilobed lateral mar¬ 
gins, gap between both lobes quite broad, lateral 
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Table 1. List of Australian apseudomorphan Tanaidacea. 


Apseudidae Leach, 1814 

Apseudes australis Haswell, 1882a 
Apseudes caeruleus Boesch, 1973 
Apseudes esiuarius Boesch, 1973 

Kalliapseudidac Lang, 1956 

Kalliapseudes oblusifrtms (Haswell, 1882b) 
[originally placed within Apseudes] 

Metapseudidae Lang, 1970 

Synapseudes australianus Bacescu, 1981 
(?= Synapseudes sp. Lang, 1970) 

Pagurapseudidae Lang, 1970 

Macrotahrum horei Bacescu, 1981 
Pagurapseudes abrucei Bacescu, 1981 
Pagurapseudes spinipes Whitelegge, 1901 

Whiteleggiidae Gutu, 1972 (subfamily Whiteleggiinae) 
Pseudowbileleggia typica Lang, 1970 
Whileleggia muUicarinata (Whitelegge, 1901) 
[originally placed within Apseudes] 
Whileleggia stephensoni Boesch, 1973 


southeast Australia 
Queensland (Moreton Bay) 

Queensland (Brisbane and Fitzroy River estuaries) 


New South Wales (Port Jackson), 

but probably widespread in eastern Australia 


Queensland (Heron Island), 

? New South Wales (Port Jackson Head) 


Queensland (Heron Island) 
Queensland (Heron Island) 
southeast Australia 


off New South Wales (Galathea Sta. 544: 29°27’S 153°22’E) 
southeast Australia, off Atlantic coast of South Africa 

Queensland (Moreton Bay) 


parts of both lobes crenulated to various degrees; 
all five pleonites with epimeres with barbed 
setae; pleotelson elongate, with small lateral 
projections, caudal point prominent; A,1 biflag- 
ellate; A.2 5-segmented, with well developed 
scale; mouthparts of typical shape; Md with 3- 
segmented palpus, Md^i^ with well developed 
lacinia mobilis, Md^^^ with a reduced, spine-like 
lacinia mobilis; inner medial seta of maxillipedal 
endite not transformed; Che with 3-segmented 
exopodite; P. 1 of digging type, without exopodite; 
P.2 - P.5 not transformed, mostly of walking 
type; P.6 transformed, margins of basis to carpus 
covered by strong plumose setae, distorostral 
border of propodus with row of small serrate 
spines; pleopods biramous, exo- and endopodite 
1-segmented; Uro biramous, endopodite 
multisegmented and slender, exopodite distinctly 
shorter. 

Marsupium consisting of four pairs of 
oostegites; male unknown. 

Type-species. Bilobatiis crenulatus sp. nov. 

Gender. Masculine. 

Etymology. The name is taken from the Latin 
bilobus' and refers to the cleft lateral margins 
of pereonites 4-6. 

Remarks. This genus is easily recogni.sed by 
the bilobed lateral margins of pereonites 4-6. No 
other apseudoidean genus has been reported to 
have this characteristic feature. 

The genus belongs to that part of the 
Apseudidae which falls within the section 111 of 
the superfamily Ap.seudoidea as defined by Sieg 


(1984). It is related to genera such as 
Halmyrapseudes Bacescu and Gutu. 1975, and 
Discapseudes Bacescu and Gutu, 1975. From 
these it differs in body-shape and structure of the 
P. 1. In Bilobatus there are strongly developed 
spines on the merus, carpus, and propodus while 
the two above mentioned genera bear setae 
nearly exclusively on these pereopodal segments. 
Another important difference is found in the P.2 
- P.3, as these are not transformed into a digging 
leg as in Halmyrapseudes or Discapseudes. 

Nevertheless, the proper relationships of dif¬ 
ferent apseudoidean genera can be defined only 
after revision of further genera. 

Bilobatus crenulatus sp. nov. 

(Figs 1-5) 

HOLOTYPE - NTM Cr. 005010a: 1 female 
with rud. oostegites. Creek H, Darwin Harbour. 
Station No. CH9, low water spring tide, 13 
March 1986, coll. R. Hanley et al. 

PARATYPES - NTM Cr. 00501 Ob; 1 female, 
with rud. oostegites, and 1 with rud. oostegites. 
dissected, from type locality; NTM Cr. 005034: 
1 female with marsupium and eggs, East Point, 
Darwin Harbour. Station No. ABJ-33, silty pool 
at low water spring tide, 15 April 1987, coll. A. 
J. Bruce; NTM Cr. 001964: 1 female with rud. 
oostegites, and 1 female dissected. Table Head, 
Port Essington, Station No. CP-38, 2-4m, from 
rubble of rocky reef, 04 May 1982, coll. H. 
Larson. 
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Fig. 1. Bilobatus crenulalus gen. et sp. nov., female, paratype, whole animal, antennae 1, antennae 2 and cheliped. 
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Description of female (paratype). Body (Fig. 
1). Length about 8.5 mm (without uropods). 

Cephalothorax as long as broad (from tip to 
rostrum), with two lateral indentations marking 
eye-lobe and carapace area; eye-lobe present; 
rostrum broad, with strongly developed keel-like, 
pointed tip, lateral margins rounded; postorbital 
and carapace area with curved margins. 

Pereonite 1; width about twice length, lateral 
margins slightly curved, without any extraordi¬ 
nary structures, 2.2 times broader than long; 
pereonites 4 - 6 of similar shape, fourth and fifth 
about 1.5 times and sixth 1.6 times broader than 
long, lateral borders divided by broad and deep 
gap into two lobes, anterior lobe slightly crenulate 
along total length, posterior lobe crenulate only 
at distal third, caudal edges of pereonites 
rounded, formed by dorsal parts of pereopodal 
coxae. 

All five pleonites of equal size, epimera pointed 
and backwardly directed, bearing plumose setae 
laterally and dorsally, width four times length 
(including epimeres). Pleotelson at least twice as 
long as wide; dorsally on each side close to lateral 
margin with seven barbed setae; with four lateral 
projections, each bearing 1 -2 barbed setae; caudal 
margin bent inwards, therefore prominent cau¬ 
dal point in line with the outer edges of pleotelson. 

Antenna I (Fig. 1). Peduncle with four seg¬ 
ments; first .segment long, length about 4.3 times 
width; inner margin with spine-like projection at 
proximal and distal third, proximal projection 
bearing in its angle four long .setae, distal projec¬ 
tion with five setae, proximally with several tiny 
projections and single small seta, one further seta 
at midlength between both projections, finally 
one seta distally; outer margin with group of 
three feathered hairs proximally, one seta and 
two feathered hairs in intermediate position, 
distally with group of five feathered hairs and 
two long setae; second segment di.stinctly shorter, 
elongate, length 2.6 times width, inner margin 
with two setae proximally and group of one 
short, three long setae as well as two feathered 
hairs distally, inner margin with group of three 
setae and two leathered hairs distally; third 
peduncular segment only half length of second, 
nearly twice as long as broad, inner margin with 
spine-like structure at midlength, three small 
setae distally, outer margin with one long .seta 
only distally; fourth segment small, with exten¬ 
sion tor inner fiagellum, with two feathered 
hairs, outer fiagellum long, 9-segmented, first 
segment short, slightly longer than broad, with¬ 
out any setae, second to sixth of about equal size. 


about 2.5 times as long as wide, third and fifth) 
without setae, second with two small setae, 
fourth with one feathered hair and three small 
setae, sixth with one aesthetasc and three small 
.setae, seventh with one small seta, eighth to ninth 
segment small, about three times as long as wide, 
eighth with one aesthetasc, one long and two 
short .setae, nine with terminally one feathered 
hair and three setae; inner fiagellum about half 
the length of outer flagellum, 4-segmented. all 
segments of equal size, slender, about four time.s 
as long as wide, first segment with two setae, 
second without setae, third with one feathered 
hair and one seta, fourth segment with one 
feathered hair and three setae terminally. 

Antenna 2 (Fig. 1). Peduncle 5-segmentcd, 
flagellum probably 7-segmented; first .segment 
short, extended medially, extension bearing three 
small spine-like projections, with two small 
setae along inner margin, 3-4 small projections 
at the tip and further projections close to articu¬ 
lation of next segment; second peduncular seg¬ 
ment elongate, 2.3 times as wide, inner margin 
proximally with three spine-like projections, 
two setae, distally with two projections, with one 
seta close by, outer margin distally with scale 
and one tiny seta, scale elongate, 3.3 times as 
long as wide, surrounded by eight long unbarbed 
setae; third segment annular, inner margin with 
two tiny spine-like projections, one long seta 
distally; fourth segment elongate, 2.5 times as 
long as wide, inner margin witli two featlicned hairs, 
one seta at midlength; fifth peduncular segment 3.4 
times as wide, with one seta, one feathered hair 
at midlcngth; fifth peduncular segment 3.4 times 
as long as wide, with one seta, one feathered hair 
at midlength, distally with two long feathenxl 
hairs on inner margin and two long setae, outer 
margin with one long feathered hair; first flagella 
segment with signs of subdivision, 3.1 times as 
long as wide, with one long seta at midlengtli. one 
distally; second segment also showing signs of 
subdivision (unable to determine if both sub¬ 
units are really separate), botli sub-units about 
twice as long as broad, first with two small setae, 
second witli one long and three typietd setae; third to 
seventh flagellar segments of similar shape and 
size, slender, 3-4 times as long as wide, third with 
one seta, fourth with distal setae, fifth with three 
setae and one feathered hair, sixth with two setae, 
.seventh segment with five setae terminally. 

Clypeolahral-cumplex (Fig. 2). With one 
strong rostrally directed spine-like projection; 
proximal edges and frontal margin of labrum 
with fine setules. 
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Fig. 2. Bilobalus crenulatus gen. et sp. nov., female, paratype, mandibles, maxillae, labrum and epignath. 
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Fig. 3. Bilobatus crenulatus gen. el sp. nov., female, paratypc, details of distal part of left and right mandibles. 


Mandibles (Figs 2, 3). Well developed, 
monocondyle; pars molaris, well developed, with 
broad grinding area, surrounding wall about one 
third serrated; palpus 3-segmented, first segment 
short, inner margin with two rows each of three 
setae, second segment elongate, nearly four times 
as long as broad, distal third of inner margin with 
three long setae, row of five smaller plumose 
setae, third segment only half as long as the 
second, slender, about twice as long as broad, 
distal part of inner margin with row of increas¬ 
ingly longer barbed setae, with three long setae 
terminally; .spine-row (Fig. 3) located on lobe, 
consisting of four strong, multi-pointed spines as 
well as single barbed setae; lacinia mobilis well 
developed on left mandible (Fig. 3), represented 
by broad plate-like structure, with at least three 
edges; lacinia mobilis of right mandible (Fig. 3) 
reduced to a strong 3-pointed spine, place of 
insertion uncertain, probably on corpus 
mandibularis, but possibly on lobe of spine-row. 

Maxilla I (Fig. 2). Consisting of inner and 
outer endite with 1-segmented palpus; inner 
endite on outer margin with carinate projection 
midlength, groups of fine setules dorsally, termi¬ 
nally with four barbed spine-like setae; outer 
endite with eleven terminal spines, outer row 
consisting of three, middle and inner row each 
with four spines, two barbed setae close by, outer 
margin covered with setules; palpus with one 
long, two short, four longer, terminally barbed 
setae. 

Maxilla 2 (Fig. 2). Consisting of two movable 
outer lobes and one immovable inner lobe; first 
outer lobe proximally with two bulb-like projec¬ 
tions, each with two tiny .setae, distally with five 


long setae, outer three with some additional 
basal setules; second with probably five spine, 
like setae, four leaf-shaped, laterally inciscrj 
spines; inner lobe at outer edge with two barbed 
and about four unbarbed setae, with caudal ro^v 
of six leaf-.shaped. laterally incised spines, rostral 
row with one broad, laterally incised (“tree, 
like”) spine and three multi-pointed spines; inner 
distal part with caudal row of about 34 plumose 
setae and rostral row of three serrated spines on 
the distal third; one additional serrate spine at 
distal edge. 

Labium (Fig. 2). Of typical shape, with inner 
lobe small and outer lobe with one-segrnented 
palpus; outer lobe on outer margin distally with 
2-3 thin spine-like projections, inner distal 
margin with group of setules at midlength; palpus 
terminally with three setae, inner margin and 
distal third of outer margin covered with setules. 

MaxilUped (Fig. 2). Medially unfused, coxa 
lacking setae; basis about twice as long as broad, 
distally with two setae close to articulation of 
palpus; endite well developed, rostrally bent 
medial margin with row of about ten barbed 
setae, caudal part of medial margin with four 
coupling hooks, distal inner seta of typical shape, 
not transformed, distal margin with four translu¬ 
cent bulb-like structures and 3-4 setae; palpus 
4-segmented; first segment annular, with one 
short, four long setae; second elongate, about 
twice as long as broad, outer margin distally with 
strong spine, inner margin with at least three 
rows of setae, inner row consisting of about 
seven setae, middle row consisting of about 13 
setae, and outer row consisting of about seven 
setae (the three additional long setae may also 
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belong to the outer row or may form a fourth 
row); third palpal segment shorter, about 1.5 
times as long as wide, inner margin with three 
rows of setae, inner row consisting of three setae, 
middle row having seven setae, outer row fonned 
by three long setae; fourth segment axe-shaped, 
bearing semicircular row of nine setae. 

Epignath (Fig. 2). Of typical apseudoidean 
shape, consisting of main lobe with two smaller 
accessory lobes; main lobe cup-shaped, with 
translucent, plumose spine-like projection ter¬ 
minally. 

Cheliped (Fig. 1). Small, slender, with 
exopodite; basis elongate, club-shaped, about 
2.6 times as long as wide, tergal border proxi- 
mally with 3-segmented palpus with four long 
plumose setae only on short third segment, sternal 
border in proximal third with 5 - 6 setae, one 
spine at midlength, three setae distally; ischium 
lacking; merus more or less triangular, sternal 
margin with group of four setae, with three tiny 
spines close by; carpus narrow, elongate, about 
6.1 times as long as wide, tergal border proxi- 
mally with group of about seven setae, with two 
setae distally, between these two groups on 
rostral margin row of four and on caudal margin 
row of six setae; sternal border with proximal 
group of five setae, rostral margin with row of 


five setae and caudal margin with row of four 
setae; propodus with well developed fixed finger 
which is as long as dactylus; tergal margin of 
propodus with two setae at midlength and one 
distal seta, fixed finger well developed, as long 
as palm, with a tenninal spine, with two caudal 
and one rostral seta close to articulation of 
dactylus, tergal margin covered by seven distally 
blunt seta-like structures, sternal margin with 
row of six setae; dactylus curved, as long as fixed 
finger, with one small proximal, three longer 
distal setae, terminal spine well developed. 

Pereapod I (Fig. 4). Laterally flattened, of 
digging type, exopodite lacking; coxa annular; 
basis strong, short, about 1.8 times as long as 
wide, tergal and sternal margin proximally with 
group of about 4-5 small setae, tergal margin 
distally with one spine, two .setae; ischium sepa¬ 
rate, small, annular, tergal margin with two 
small setae; merus elongate, triangular, 1.5 times 
as long as wide, rostral margin distally with 
group of five setae, tergal border with one spine 
and three setae distally, along caudal margin of 
sternal border with row of 6 - 7 setae, sternal 
border distally with one large, strong spine, with 
three setae; carpus of typical shape, tergal border 
with two strong spines, first accompanied by five 
setae, second by two setae, sternal border with 



Fig. 4. Bilobalus crenulatus gen. et sp. nov., female, paratype, pereopods 1 -4. 
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row of 14 - 16 setae, one distal spine, rostral 
margin distally with group of three setae, caudal 
margin with row of about eight setae, two prob¬ 
ably barbed; propodus blade-like, tergal border 
with row of four strong spines, in front of five 
setae, distally with two strong spines, second 
spine accompanied by two long setae, one tiny 
rostral serrate spine near articulation of dactylus; 
dactylus with terminal spine, curved, sternal 
border with two setae, ventral border with one 
seta, some fine spinules. 

Pereopod 2 (Fig. 4). Slender, nonfos.sorial; 
coxa circular, with one seta; basis elongate, 
about 3.9 times as long as wide, sternal border 
with four tiny setae, tergal border with one tiny, 
one long .seta; ischium annular, tergal border 
with two long setae; merus about 1.45 times as 
long as wide, bent stemally, tergal borderdistally 
with four setae, one feathered hair, one long and 
two small spines, sternal borderdistally with one 
spine and one seta; carpus 1.5 time as long as 
wide, rostral margin with two small spines, 
tergal border distally with one spine and five 
setae, sternal border with distal row of eight 
setae; propodus slender, about four times as long 
as wide, tergal border with rows of five setae and 
one spine, distally with one spine, one rostral 
seta, one caudal seta, sternal border covered by 
row of one feathered hair, six setae, two spines; 
dactylus with terminal spine, curved, reaching 
half length of propodus, sternal margin with two 
setae, tergal margin with 1-2 tiny setules. 

Pereopod 3 (Fig. 4). Similar in proportion and 
annament to P.2; tergal border of basis with one, 
sternal border witli three feathered hairs; ischium 
with additional seta on sternal border; merus 
lacking sternal spine; carpus with reduced number 
of setae along sternal border; propodus with 
strongly developed feathered hair at about 0.3 of 
sternal border, rostral margin with three small 
spines. 

Pereopod 4 (Fig. 5). Coxa annular, not fu.sed 
to pereonite, with one seta; basis somewhat 
thickened, nearly three times as long as broad, 
tergal border with two small proximal setae, one 
long and five small setae at midlength, one 
feathered hair in distal third, one long plumose 
seta terminally, sternal border with three feath¬ 
ered hairs at mid-length; ischium annular, tergal 
border with two setae, sternal border with three 
setae; merus more or less triangular, sternal 
border with one strong seta distally, tergal mar¬ 
gin distally with two spines, four setae; carpus 
elongate, about three times as long as wide. 


tergal border with two spines, one seta, rostro. 
distal as well as caudo-distal row each consisting 
of three spines, four setae; propodus also thre^ 
times as long as wide, tergal border covered by 
row of seven setae, sternal border with outer 
semicircular row of about 20 serrate spinules, 
inner group of five barbed longer setae; dactylus 
with terminal spine, as in P.3. 

Pereopod 5 (Fig. 5). Similar in shape and 
proportions to P.4, but different in armament; 
basis with additional four long plumose setae 
along tergal border; merus with three spines and 
four setae on tergal border; tergal border of 
carpus with four spines; one seta, distal spine 
rows reduced, only two spines, five setae present; 
propodus distally without .semicircular rows of 
serrate spines, sternal border also with strong 
feathered hair, rostral margin of tergal border 
with row of four setae, one spine, caudal margin 
with row of four spines, two setae; dactylus and 
terminal spine as in P.4. 

Pereopod 6 (Fig. 5). Slender, but modified; 
basis about 2.9 times as long as wide, tergal 
border covered with row of seven strong plumose 
setae, sternal margin proximally as well as distally 
with five plumose setae, with three .small feath¬ 
ered hairs additionally; ischium annular, tergal 
border with one plumose seta; merus short. 1.6 
times as long as wide, sternal border at midlength 
with one setae, distally with four plumose setae, 
tergal border covered by row of six plumose 
setae, caudal margin with one small spine and 
two small plumose setae; carpus 2.1 times a.s 
long as wide, tergal border with two spines, five 
plumose setae, sternal border with one distal 
spine, row of plumose setae, caudal margin with 
two small spines, two normal and two plumose 
setae; propodus shorter than carpus, about 2.5 
times as long as wide, caudal margin with three 
spines, distally with one additional spine clo.se to 
articulation of dactylus, tergal border with one 
spine, additionally distal third anddistalpropodal 
part covered by row of about 25 small serrate 
spines; dactylus and terminal spine similar to 
P.5. 

Pleopods (Fig. 5). All five pairs of pleopodsof 
same shape; protopodite small, 1-.segmented, 
outer margin with four long plumose setae; 
endopodite 1-segmented, slender, nearly eight 
times as long as broad, distal half of outer margin 
covered with smaller plumose setae, inner mar¬ 
gin densely covered with plumose .setae, most 
proximal setae plumose, stronger than others: 
exopodite 1-segmented, slender, longer than 


52 


Remarks on the Tanaidacea of Australia 



Fig. 5. Bilohalus crenulatus gen. et sp. nov., female, paratype, pereopods 5-6, uropod, pleopod and pleotelson. 
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endopodite, 9.5 times as long as wide, distal half 
of outer margin covered with long plumose 
setae, proximal half of inner margin sparsely, 
distal part densely covered with plumose setae. 

Uropods (Fig. 5). Biramous, filamentous; ba¬ 
sis small, twice as long as broad, distal half with 
7-9 small setae; endopodite long, segmentation 
not always clear, probably with about seven 
larger sub-units each consisting of several .seg¬ 
ments; first unit consisting of annular first seg¬ 
ment without any setae, next two segments indi.s- 
tinct, about four times as long as wide, first 
bearing one leathered hair, second two feathered 
hairs and one .seta; second sub-unit probably with 
two segments, also about four times as long as 
broad, first segment bearing one seta, second two 
feathered hairs and one seta; third sub-unit con¬ 
sisting of 2 - 3 segments, first about four times as 
long as broad, one terminal seta, second and third 
sub-units indistinct, three times as long as wide, 
second with one seta, third with two feathered 
hairs, two .setae; fourth sub-unit long, containing 
4-6 segments, first and second indistinct, four 
times as long as broad, no setae, third three times 
as long as broad, one seta, fourth and fifth 
indistinct, each three limes as long as broad, one 
distal seta, sixth about four times as long as 
broad, distally with three feathered hairs, one 
.seta; fifth sub-unit consisting of three segments, 
all about three times as long as wide, one distal 
.seta; sixth sub-unit consisting of two segments, 
both three limes as long as broad, first segment 
with one seta, second with one feathered hair, 
setae; seventh sub-unit also with two segments 
similar to the two foregoing, only second seg¬ 
ment with three longer and two shorter terminal 
setae; exopodite .short, slender, probably 5-seg- 
mented; first segment short, without .setae; sec¬ 
ond and third segments four times as long as 
broad, only third with two setae distally; fourth 
and fifth segments similar to two previous ones, 
only last segment with two longer and two 
shorter setae terminally. 

Etymology. The species-name cremilatus 
refers to the crenulated anterior lobe of pereonites 

Distribution. Northern Territory, Australia; 
intertidal to 4 m. 


Remarks. One of the specimens had two 
small bivalves attached to the ventral side of the 
last two pereonites. Nothing is known about this 
kind of commensalism in the order Tanaidacea. 
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TACEA, DECAPODA, NEPHROPIDAE) FROM NORTHERN AUSTRALIA, 
WITH THE DESCRIPTION OF TWO NEW SPECIES. 
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08039 Barcelona, Spain. 


ABSTRACT 

Six species of the nephropid lobster genus Nephropsis Wood-Mason from northern 
Australia were studied, and new records given for four previously known species. Two 
new species, N. holothuisi n. sp. and N. serruta n. sp., are described. These new species 
are closely allied to N. rosea Bate from the Western Atlantic and N. .steward Wood- 
Mason from Indian Ocean and western Pacific waters, respectively. A key to the 
species of Nephropsis known from Australian waters is also provided. 

Keywords: Crustacea, Decapoda, Nephropsis, new species, northern Australia. 


INTRODUCTION 

The nephropid lobster genus Nephropsis 
Wood-Mason, 1873, is represented in Indo-West 
Pacific waters by seven species: N. steward 
Wood-Mason, 1873 (type species of the genus); 
N. carpenteri Wood-Mason, 1885; N. sithmi 
Bate, 1888; N. ensirostris Alcock, 1901; N. 
malhaensis Borradaile, 1910; N. sulcata 
Maepherson, 1990; and N. acanthura 
Maepherson, 1990 (Maepherson, 1990). The 
genus is also known from the eastern Pacific and 
the Atlantic. 

Three species have been previously recorded 
from Australia; N. suhmi, N. sulcata and N. 
acanthura. These species are apparently restricted 
to northeast Australia (Maepherson. 1990). This 
paper describes material, including two new 
species, from the interesting collections from 
northern and Western Australia made available 
by A.J. Bruce (Northern Territory Museum of 
Arts and Sciences. Darwin, NT) and V. Wadley 
(CSIRO, Marine Laboratory, North Beach, WA). 
A key to the species of Nephropsis in Australia 
is given. _ 

Type specimens will be deposited in the North¬ 
ern Territory Museum of Arts and Sciences, 
Darwin (NTM). The measurements given in this 
paper refer to carapace length, including ros¬ 
trum. The terminology used follows Holthuis 
(1974). 


SYSTEMATICS 

Nephropsis acanthura Maepherson, 1990 

Nephropsis acanthuraMetephevson, 1990; 302 
(key), 311, figs 5d, 9d-f. 1 la-b, 16d (type-local¬ 
ity; Philippines, west of Luzon, 970 m). 

Material examined. 1 male, 36.7 mm, 3 
February 1988. Stn Gl, W of Geraldton, WA, 
29°05’S, 113°()4’E, 880 m, coll. B. Wallner, 
NTM Cr007045; 2 males, 32.3 - 31.7 mm, 25 
January 1991, NW of Point Cloates, WA, 
22°28.6’S, 113U2.4’E, 1258-1305 m. 

Remarks. The specimens are very similar to 
with the type material. This species has been 
recorded from Madagascar, Philippines, New 
Caledonia, Chesterfield Islands, NE and NW 
Australia from 750 to 1305 m. 

Nephropsis holthuisi n. sp. 

(Figs 1-3) 

HOLOTYPE - 1 male, 48.0 mm, NTM 
Cr007044,25 January 1988, Indian Ocean, W of 
Ashmore Reef, WA, 13°06’S, I22°18’E, 900- 
1000 m, Stn S9, coll. B. Wallner. 

PARATYPE NTM Cr007043 - 1 ov. female, 
35.2 mm, same data as holotype. 

Description of holotype. Carapace finely 
granulate, sparsely pubescent. Rostrum with a 
pair of strong lateral spines placed slightly be¬ 
hind midlength. Rostrum horizontal, 0.45 times 
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Fig. 1. NephropsLi holthuisi n. .sp., holotype, 48.0 mm. 
Anterior part of the carapace, dorsal view. 


length of rest of carapace. Median groove on 
rostrum extends past lateral rostral spines. Sub¬ 
dorsal carinae granulate, without spines. 
Supraorbital spines well developed, as long as 
lateral rostral spines. Antennal spines stronger 
than supraorbital spines. One small postsupraor- 
bital spine present. Distance between level of the 
supraorbital spines and gastric tubercle about 0.4 
times the distance between gastric tubercle and 
postcervical groove. Postcervical, cervical and 
hepatic grooves distinct, postcervical groove 
passing dorsal midline. Carinae on posterior 
carapace poorly developed. Distance between 
orbital border and postcervical groove twice 
distance between postcervical groove and poste¬ 
rior border of carapace. 


Second to sixth abdominal somites with con' 
spicuous median carina covered with short, dense 
hairs. Anterior border of pleuron of second ab' 
dominal pleura spineless. Anteriorborderofpleurop 
of second abdominal segment convex, ending in 
long, sharp point. Anterior borders of third to fifth 
segments less convex than anterior border of second 
segment, each ending in a long acute point. 

First pair of chelipeds subequal. 1.6 times 
carapace length (with rostrum), sparsely granu¬ 
late, moderately covered with short pube.scence, 
setae longer on dorsal margins of articles, espe¬ 
cially on movable finger. First pair of pereopod.s 
exceeding rostrum by length of merus; carpus 
slightly shorter than the palm; palm as long as 
fingers; chela 4 times longer than high, longer 
than postorbital length of carapace. Merus with 
small subdistal dorsal spine; carpus with 
anterodorsal spine, two .spines on inner dorsal 
border at midlength, one spine on inner margin 
near articulation with palm; palm and fingers 
without spines. Second pair of pereopod.s ex¬ 
tends past orbital edge by length of merus; carpus 
.somewhat shorter than palm, 3.6 times longer 
than high; palm 4.8 times longer than high and 
2.5 times longer than fingers. Third pair of 
pereopod.s slightly exceeding merus of .second 
pair, with carpus 0.6 times length of palm, 3.8 
times longer than high; palm 7.4 times longer 
than high and 3.9 times longer than fingers. 
Fourth pair of pereopods slightly shorter than 
third pair. Fifth pair of pereopods slightly shorter 
than fourth pair. Dactylus of fourth and fifth 
pereopods 0.6 times length of propodus. 

Coxal processes on second pair of pereopods 
rounded. Anterior border of coxal processes on 
third pair of pereopods with four sharp teeth. 

Exopod of uropods with conspicuous, fully 
formed diaeresis. Outer border of exopod and 
endopod terminating in single spine. 

Variation-s. Female paratype with two small 
spines on posterior portion of each subdorsal 
Carina, at level of postsupraorbital spines. 
Chelipeds less pubescent. Coxal processes on 
the .second pair of pereopods of female bluntly 
rounded. Coxal processes on third pair of 
pereopods toothless. Thelycum raised, anterior 
margin between bases of third legs rounded, 
posterior incision narrow. 

Remarks. Nepliropsis holthuisi belongs to a 
group of species (N. rosea Bate, N. aculeala 
Smith from the Western Atlantic and N. 
carpenteri from the Bay of Bengal) which share 
the following features: one pair of lateral spines 
on the rostrum, no spines on the anterior borders 
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Fig. 2. Nephropsis Iwlllmhi n. sp., holotype, 48.0 mm: A, second pcreopod; B, third pcrcopod; C, fourth pereopod; 
D, fifth pcrcopod; E, coxa of the-third left pereopod. 


of the abdominal pleurae, a median carina on the 
.second to sixth abdominal somites, dorsal surface of 
the telson without spines and a diaeresis on the 
exopod of the uropods. 

Nephropsis holthuisi differs from N. rosea by 
the position of the gastric tubercle. In N. rosea the 


distance between the supraorbital spine and the 
gastric tubercle is two-thirds the distance between 
the gastric tubercle and the postcervical groove. 
This dfstance is less than one-half in the new species. 

Nephropsis aculeata is easily distinguished 
from N. holthuisi by the absence of spines behind 
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Fig. 3. Nephropsis hotthuisi n. sp., holotype, 48.0 mm. Anterior part of the abdomen: A, dorsal view; B, lateral view; C, first right 
cheliped. 
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the supraorbital spines and the carpus of the 
second pereopod longer than the palm. 

Nephropsis ccirpenteri can be distinguished 
from N. holtlmisi by the absence of spines behind 
the supraorbital spines, the length of the rostrum 
being equal to one-third the rest of the carapace, 
and the anterior borders of the pleura of the 
second to fifth abdominal segments are clearly 
more rounded, ending in a short point. 

Etymology. It is a pleasure to dedicate this 
species to L. B. Holthuis, who made the first 
comprehensive revision of nephropid lobsters 
and for his continuous support of my work. 

Nephropsis serrata n. sp. 

(Figs 4-6) 

HOLOTYPE - male, 48.7 mm, 25 April 1983, 
North West Shelf, WA, 18°33.2’S, 117°30.9’E, 
392-400 m, coll A. J. Bruce, Stn NWS-7, NTM 
Cr008762. 

PARATYPES - 2 males, NTM Cr000716, 5 
males, NTM CrO00712,1 male, NTM Cr000561, 
36.5-60.7 mm, 25 April 1983, North West Shelf, 
WA, 18°33.2'S, 117°30.9’E. 392-400 m, Stn 
NWS-7, coll. A. J. Bruce; 1 male, 47.7 mm, 1 ov. 
female, 42.6 mm, 27 January 1984, North West 
Shelf, WA, 15°59’S, 118°19.9’E,416-420m,Stn 
NWS-28, coll. A. J. Bruce, NTM Cr007010; 2 
males, 46.8-49.0 mm, 1 ov. female, 46.0 mm. 1 
female, 39.7 mm, 27 January 1984, North West 
Shelf, WA, I7°59.7' S, 118°19’E, Stn NWS-30. 
400m,coll, A.J. Bruce,NTMCr0070ll; 1 male, 
44.0 mm. 1 ov. female, 48.2 mm, 28 January 
1984, North West Shelf, WA. 18°0.8’S 
118° 17.0'E, Stn NWS-31, 396-412 m, coll. T. 
Davis, NTM Cr000616; 1 male, 54.2 mm, 28 
January 1984, North West Shelf, W A, 17°59.5’S, 
I I8°18.4’E, Stn 0184-07.411 m, coll. T. Ward, 
NTM Cr006900; 1 ov. female, 51.0 mm, 28 Janu¬ 
ary 1984, North West Shelf, WA, 18°00.8’S, 
118°17.0’E, Stn 0184/T5, 396-412 m. coll. T. 
Davis, NTM Cr0063I4; 2 males, 23.6 mm and 
one specimen broken. 4 females, 27.4-39.0 mm, 
30 January 1984. North West Shelf, WA, 18°52’S, 
116° 11. r E, Stn 0 184- 1 2,457 m. coll. T. Ward. 
NTM Cr0070l7; I male, 38.4 mm. 30 January 
1984, North West Shelf, WA, 19°15.0'S 
115°38.0’E, Stn NWS-36, 404 m, coll. A. J. 
Bruce, NTM Cri)00617; 6 males, 31.3-35.2 mm, 
1 ov. female, 29.6 mm, 1 female, 28.9 mm, 3 1 
January 1984, North West Shelf, WA, 18°37.4’S, 
1 17°02.4'E, Stn 0184-16, 506 m, coll. T. Ward, 
NTM Cr007018; 1 male, 41.0 mm, 1 February 


1984, North West Shelf, WA, 18°34.7’S, 

117°32’E, Stn 0184-23, 357 m, coll. T. Ward, 
NTM Cr006901; I female, 33.6 mm, 5 February 
1984, North West Shelf, WA, 16°45.3’S, 

119°46.4'E. Stn 0184-43, 503 m. coll. T. Ward, 
NTM Cr006899; 3 ov. females. 44.5-48.3 mm. 2 
November 1985, North West Shelf, W A, 17°22’S, 

118°38'E. Sin WH85-15. 430 m, coll. W. Hou¬ 
ston, NTM Cr007008; I male. 32.0 mm, 2 No¬ 
vember 1985. North West Shelf. WA, 17°32’S, 

118°48'E. Stn WH85-16,430 m, coll. W. Hou¬ 
ston, NTM Cr007015; 2 females, 35.2 mm and 
one specimen broken, 3 November 1985, North 
West Shelf, WA. I7°35'S, 118°43'E,Stn WH85- 
18,445 m, coll. W. Houston, NTM Cr007009; 1 
female, 46.9 mm, 25 January 1988, N of 
SeringapalamReef,WA, I3°26’S, 122°2rE,Stn 
S7,470-540 m, coll. B. Wallner.NTM Cr007046; 

1 male, 48.6 mm, 1 ov. female, 52.5 mm, 15 Janu¬ 
ary 1990, W of Brenton Bay, WA, 31°32’S, 

114°55'E. Stn shot 1, 390 m. coll. CSIRO FV 
South Passage, NTM Cr007349, 2 males, 45.0- 
52.0 mm: 2 females, 44.0-47.0 mm. 23 January 
1990, N of Seringapatam Reef, WA, I3°4rs, 

122°30'E, Stn shot 2.425 m, coll. D.Evans, NTM 
Cr007512; 3 males. 43.0-52.0 mm, 23 January 
1990, N of Seringapatam Reef, WA, 13°33'S, 

122°24’E, Sin shot 1,430 m, coll. D. Evans, NTM 
Cr007508; 2 males, 35.0-50.0 mm, 3 ov. females, 
43.0-50.5 mm. 3 females, 45.0-51.0 mm, 23 
November 1990, NE of Mermaid Reef, WA, 
16°5rS, 119°54'E, 435 m; 6 males, 32.0-51.0 
mm, 4 ov. females, 46.1-48.3 mm, 2 females, 
38.3-39.5 mm, 11 December 1990, SW of 
Rowley Shoals, WA, 18°05’S, 118°1 rE,395m; 

1 male, 46.8 mm, 26 January 1991, Indian Ocean, 
off WA coast, 23°44.6’S, 112°35.5'E, 600m. 

Description of holotype. Carapace slightly 
granulate, sparsely pubescent. Rostrum with one 
pair of strong lateral spines located slightly 
behind midlength. Rostrum horizontal proxi- 
mally, distal part directed slightly upwards. 
Rostrum 0.5 times length of carapace. Median 
groove on rostrum extends past lateral rostral 
spines. Subdorsal carinae with three pairs of well 
developed spines, two pairs between lateral 
spines, supraorbital spines, and one pair slightly 
behind supraorbital spines. Supraorbital spines 
well developed, smaller and less elongated than 
lateral ro.stral spines. Antennal spines stronger 
than supraorbital spines. Post-supraorbital spines 
absent. Distance between level of supraorbital 
spines and gastric tubercle about 0.4 times dis¬ 
tance between gastric tubercle and post-cervical 
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Fig. 4. Nephropsis serrala n, sp., holotype, 48.7 mm. 
Anterior part of the carapace, dorsal view. 

groove. Post-cervical, cervical and hepatic 
grooves distinct, post-cervical groove passing 
dorsal midline. Carinae on posterior carapace 
poorly developed. Distance between orbital bor¬ 
der and post-cervical groove 1.7 times distance 
between post-cervical groove and posterior bor¬ 
der of carapace. 

Second to sixth abdominal somites without 
median dorsal carina, covered with short, dense 
hairs. Tergum of first to sixth somites smooth, 
with some granules. Anterior margins of pleura 
of second to fifth somites granulate, without 
spines. Anterior border of pleuron on second 
segment much more convex than that of pleura 
on other segments. First five pleura ending in a 


short acute point. Pleuron of sixth somite ending 
in blunt angle, posterolateral angle without sharp 
spine. Telson quadrate, with spine on each 
posterolateral angle. 

First pair of chelipeds subequal, 1.3 times 
carapace length (with rostrum), sparsely granu¬ 
late, covered with long, dense hairs, setae longer 
on dorsal margins of articles, specially on mov¬ 
able fingers; merus of first pair of pereopods not 
exceeding rostrum; carpus as long as palm; chela 
2.9 times longer than high and shorter than 
postorbital length of carapace; palm slightly 
longer than fingers; merus with small subdistal 
dorsal spine; carpus with anterodorsal spine, two 
spines present on innerdorsal border at midlength; 
terminal spine on inner and ventral margins; 
palm and fingers without spines. Second pair of 
pereopods exceeds orbital edge by length of 
merus; carpus of second pair of pereopods as 
long as palm, three times longer than high; palm 

4.2 times longer than high, twice length of 
fingers. Third pair of pereopods slightly over¬ 
reaching merus of second pereopods; carpus of 
thrid pair of pereopods 0.6 times length of palm, 

3.3 times longer than high; palm 3.6 times longer 
than fingers, 7.3 times longer than high. Fourth 
pair of pereopods slightly shorter than third pair. 
Fifth pair of pereopods slightly shorter than 
fourth pair. Dactylus of fourth pair of pereopods 
0.5 times the length of the propodus, those of 
fifth pair 0.6 times. 

Coxal processes on second pair of pereopods 
rounded. Processes on third legs ending in a 
single, curved, acute tooth on anterior border, 
with small rounded, granulate process medially 
on posterior border. 

Exopod of uropods with conspicuous, fully 
formed diaeresis. Outer border of exopods and 
endopods terminating in spine. 

Variations. Most specimens with three spines 
on each subdorsal carina, although several indi¬ 
viduals have two, four or five spines. Posterola¬ 
teral angle of pleuron of sixth abdominal seg¬ 
ment with well developed spine in most speci¬ 
mens (ending in acute angle in holotype). 

Length of rostrum and shape of chela of first 
pair of pereopods change with the size of speci¬ 
men. The relationships between postorbital length 
of carapace and length of the rostrum and the 
lengtliTieight ratio of first right chela are shown 
in Figures 7 and 8. 

Second and third pair of pereopods of female 
with broadly rounded coxal process, without 
spines. Thelycum bisected by median groove, 
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Fig. 5. Nephropsis serrala n. sp., holotype, 48.7 mm: A, 
I), fifth pereopod; E. coxa of the third left pcrcopod. 

anterior margin with two rounded lobes, poste¬ 
rior incision wide, deep. 

Remarks. The males examined ranged in size 
from 23.6 to 60.7 mm, females from 27.4 to 52.5 


second pereopod; B, third pereopod; C, fourth pereopod; 

mm. The smallest ovigerous females observed 
were 42.6 mm. The species was collected on the 
North West Shelf region of Australia, from 
depths between 390 and 600 m. 
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Fig. 6. Nephropsis serrala n. sp.; holotype, 48.7 mm. Anterior part of the abdomen: A, dorsal view; B, lateral view; 
C, first right cheliped of paratype: LC= 46.5 mm. 
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Nephropsis stewarti, from Indian Ocean and 
western Pacific waters, is most closely allied to the 
new species. Botli .species were collected together 
in NW Australia and belong to a group of species 
which share these features: one pair of lateral 
spines on the rostrum, no spines on the anterior 
borders of the abdominal pleura, abdomen with¬ 
out a dorsal median carina, dorsal surface of the 
telson without spines and a diaeresis present on 
the uropods. 

However, the new species is readily differen¬ 
tiated from N. stewarti by such features as: 

- Subdorsal carinae granulate in N. stewarti. In 
N. serrata there are at least three well devel¬ 
oped spines on each carina. 

- Lateral rostral spines distinctly more elongate 
than the supraorbital in N. .serrata, whereas in 
N. stewarti they are similar in size. 

- Chela of first pair of pereopods more elongate 
in N. .stewarti than in N. serrata. In N. stewarti 
the chelae are equal, or are more than three 
times longer than high, whereas in N. .serrata 
they are equal or less than three times longer 
than high. This ratio changes with the size of 
the specimen (Fig. 7), however the difference 
is quite clear when comparing specimens of 
similar size. 

- The rostrum appears to be slightly shorter in N. 
serrata than in N. .stewarti (Fig. 8). 
Etymology. From the latin serra, saw, in 

reference to the spines on the subdorsal carinae. 



Postorbital Carapace Length (mm) 


Fig. 7. Relationship between postorbital carapace length and 
right chela length\chcla height ratio for Nephropsis stewarti 
Wood-Mason and N. serrata n. sp. 


Nephropsis stewarti Wood-Mason, 1873 

Nephropsis.stewarti'Nood-yitn%on, 1873a: 60 
(type-locality: Ross Island. Andaman Sea, 480- 
560 m).- 1873b: 40, pi. 4. - Maepherson, 1990:302 
(key), 312, Figs 5e, 10. 1 Ic-d, 16e (references). 

Material examined. 1 male, 79.7 mm. 28 
January 1984, North West Shelf, WA, 18°00.8’S, 
118°17.0’E, Stn 0184-T5, 396-412 m, coll. T. 
Davis, NTM Cr008763; 5 males, 33.1-86.5 mm, 
3 females, 33.0-74.4 mm, 31 January 1984, N of 
Glomar Shoal, WA, 18°37.4’S, 117°02.4’E, Stn 
0184-16, 506 m, coll. T. Ward, NTM Cr007()16 
(5 specimen.s), NTM Cr007510 (1 specimen); 1 
male, 51.1 mm, 5 February 1984, North West 
Shelf, WA, I6°45.3’S, 119“46.4’E, Stn 0184- 
43, 503 m, coll. T. Ward, NTM Cr008764; 1 
female, 61.2 mm, 15 November 1985, Marian 
Plateau, Queensland, 19°38.rS, 150°32.7’E, 
Stn 0685-op2, 312 m, coll. A. J. Bruce, NTM 
Cr006902; 4 males, 69.0-58.3 mm, 8 January 
1986, E of Dunk Island, Queemsland, 18°00’S 
147°02’ E. Stn HL86-1,220 m, coll. H. K. Larson, 
NTM Cr008766; 2 males, 80.0-87.7 mm, 1 July 
1988, N of Cobourg Peninsula, Arafura Sea, 
8°38.6’S, 132°00’E, 525-540 m. coll. M. Sachse, 
NTM Cr007013; 7 males, 76.6-95.0 mm, I fe¬ 
male, 73.7 mm, July 1988, N of Cobourg Penin¬ 
sula, Arafura Sea. 8°34.2’S, 131°31.02’E. 480 
m, coll. M. Sachse; NTM Cr007019; 2 females, 
61.0-68.5 mm, 21 January 1990, NE of Ashmore 
Reef, WA, 11°26’S, 124°12’E, Stn shot 2, 425- 



Fig. 8. Relationship between postorbital carapace length and 
rostrum length for Nephropsis stewarti Wood-Mason and N. 
serrata n. sp. 
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440 m, coll. D. Evans, NTM Cr007509; 1 male, 
64.0 mm, 22 January 1990, NW of Ashmore 
Reef, WA, 12°0rS. 122‘’47’E, Stn shot 1, 450 
m. coll. D. Evans, NTM Cr007521; 1 male, 55.5 
mm, 1 female, 41.5 mm. 23 January 1990, N of 
Seringapatam Reef, WA, 13°33'S, 122°24'E, 
Stn shot 1,430 m, coll. D. Evans, NTM Cr008765; 
2 male.s, 75.7-85.0 mm, 1 ov. female, 71.5 mm, 

1 female, 76.5 mm, 25 January 1990, SE of Scott 
Reef. WA, 14°15’S, 121°59'E, Stn shot 4, 430- 
460 m, coll. D. Evans, NTM Cr007459; 2 males, 
75.0-77.0 mm, 1 female, 61.0 mm, 31 January 
1990, N of Mermaid Reef. WA, 15°54’S, 
120° 19’E, Stn shot 1.570-575 m. coll. D. Evans, 
NTMCr007458: 1 male. 65.5 mm, 23 November 
1990, N of Mermaid Reef, WA, 16°5rS, 

119°54’E, 435 m; 1 ov. female, 76 mm, NW of 
Redout Island. WA, 18°58’S. 118°23’E. 395 m; 

2 males, 78.6-79.0 mm, 1 ov. female, 65.3 mm, 
13 December 1990, SW of Impericuse Reef, 
WA, 17°59’S, 118°19’E, 395 m; 2 males, 67.7- 
84.0 mm, 1 female, 76.5 mm. 13 December 
1990, SW of Imperieuse Reef, WA, 18°05’S, 
118°irE, 400 m. 

Remark.s. The males examined ranged in size 
from 33.1 to 95.0 mm, the females from 33.0 to 
76.5 mm. They were taken in depths between 
312 and 575 m. This is the first record of this 
species in Australian waters. 

Nephropsis stewarii was originally described 
from a female (missing the first pairof pereopods) 
caught off the eastern coast of the Andaman 
Islands, at depths of 480 - 560 m (Wood-Mason, 
1873 a, b). Subsequently the species has been 
recorded from South Africa and Madagascar to 
the Gulf of Aden, Andaman Sea, Bay of Bengal, 
Indonesia, Philippines and Japan at depths of 170 
- 1000 m (Macpherson, 1990). Specimens from 
all these localities share the main characters of 
the species, however, several small differences 
occur. For instance, the chela of the first pair of 
pereopods is stouter in specimens from the Phil¬ 
ippines, compared with those from other areas. 
The clear difference of the shape of the chela of 
the first pair of pereopods noted between N. 
steward and the closely related new species N. 
serrata, suggests the necessity of a revision of N. 
stewarii. This analysis would clarify the nature 
of this variation and the possible existence of 
several valid species. 

Nephropsis siihmi Bate, 1888 

Nephropsis siihmi Bate, 1888: 181, pi. 13, fig. 

3 (type locality: Indonesia, off Aru Islands, 1464 


m). - Macpherson, 1990: 302 (key), 306, figs 5b, 
7d-f, 8c-d, 16b (see references and synonymy). 

Material examined. 1 female, 52.7 mm, 25 
January 1991. off WA coast, 22°00.5’S, 
113°08.5’E, 1460-1700 m. CSIRO. 

Remarks. The specimen collected in north¬ 
west Australia, agrees with the type material and 
otherspecimensrecordedby Macpherson (1990). 

The species was previously reported from 
Madagascar, Maidive Islands, Arabian Sea, New 
Caledonia, northeast Australia, and Indonesia, 
from depths of 786 - 1893 m. 

Nephropsis sulcata Macpherson, 1990 

Nephropsis sulcata Macpherson, 1990: 303 
(key). 319, figs 13e-g, 14a-b, I5a-b, 16g (type 
locality: Philippines, West of Luzon, 970 m). 

Material examined. 1 male, 36.9mm, 18 
November 1985, Marian Plateau, Coral Sea, 
22°57’S. I54°25.5'E. Stn 0685-9. 678-695 m, 
coll. CSIRO FRV Soela, NTM Cr007012; 3 
males, 30.5-37.3 mm, 5 females, 31.6-37.8 mm, 
25 January 1988, W of A.shmore Reef, WA, 
13°06’S, 122° 18’E, .Stn S9,900-1000 m, coll. B. 
Wallner, NTM Cr006997; 1 male, 38.7mm, 25 
January 1990. W of Scott Reef, WA, 14°()7’S, 
122°06’E. Stn .shot 3. 415 m, coll. D. Evans, 
NTM Cr()07514; 1 female, (specimen broken). 
25 March 1990, Exmouth Plateau, WA, 20°36’S, 
112°58'E, 932 m. coll. D. Evans, NTM Cr0()7506. 

Remarks. The specimens caught off north¬ 
western Australia (415-1000 m) generally agree 
with the type material. However, in two speci¬ 
mens the anterior border of the pleuron of the 
second abdominal segment has only rough gran¬ 
ules instead of a spine. 

The species was previously recorded from 
Madagascar, Laccadive Sea, South China Sea, 
Philippines, Chesterfield Islands, New Caledo¬ 
nia, and NE Australia, from depths of 750 - 1115 
m. 

Key to the species of the genus Nephropsis 
recorded from Australian waters. 

1. a Exopod of uropod without a diaeresis. 

. N. siihmi 

b Exopod of uropod with a diaeresis.2 

2. a Dorsal surface of telson with a well- 

developed spine. N. acanthura 

b Dorsal surface of telson without a well- 
developed spine.3 
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3. a Rostrum with two pairs of lateral spines 

. N. sulcata 

b Rostrum with one pair of lateral spines.4 

4. a Abdomen with a medium carina. 

. N. Iioltiniisi 

b Abdomen without a median carina.5 

5. a Subdorsal carinac granulate. 

. N. Stewarti 

b Subdorsal carinae with at least three well 

developed spines. N. serrata 
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ESTIMATES OF ABUNDANCE OF BURROWING FROGS IN SPINIFEX 
GRASSLANDS OF THE TANAMI DESERT, NORTHERN TERRITORY. 


S.R. MORTON, P. MASTERS AND T.J. HOBBS 

CSIRO Division of Wildlife and Ecology, 

P.O. Box 2111, Alice Springs, NT 0871, Australia. 


ABSTRACT 

Four species of burrowing frogs (Cyclorana maini, Neobatrachus sp. (probably N. 
aquilonius), Notaden nichollsi and Uperoleia micromeles. were captured in pit-traps 
at eight sites in spinifex sandplain of the Tanami Desert, during a week-long period of 
summer rain. The numbers of captures were used to provide rough estimates of the 
abundance of frogs, of between 34 and 68 per hectare. It is suggested that these 
substantial densities were supprorted by dense populations of termites, as alates are 
frequently released at the same time as frogs emerge. The frogs appear to be distributed 
widely throughout the vast area of the sandplain, but it is unclear where they breed. 

Keywords; Abundance, burrowing frogs, desert, sandplain, spinifex grassland. 


INTRODUCTION 

Burrowing frogs are characteristic of much of 
arid Australia, and their fossorial behaviour and 
emergence after rain have been widely reported 
(Maine/a/. 1959; Main 1968;Tyler 1976,1989). 
Despite long-standing knowledge of the exist¬ 
ence of these frogs, however, there is a remark¬ 
able dearth of ecological information. We hap¬ 
pened to be in the right place to see an emergence 
of frogs during heavy summer rains, and because 
opportunities to observe these animals are so 
rare, we present our observations here. 

In March 1989 we were engaged in pit-trap¬ 
ping .studies of reptiles and small mammals in 
spinifex grasslands of the Tanami Desert, within 
an area about 30 km to the south-west and south¬ 
east of The Granites, Northern Territory. Show¬ 
ers of rain fell as we were installing traps, and 
within a couple of days the rain became intense. 
Shortly, there was a mass emergence of frogs, and 
we were catching far more of them than reptiles. 

METHODS 

The study area is a vast sandplain supporting 
a grassland of spinifex Plectrachne schinzii, with 
a minor admixture of, Triodia pungens (Fig. 1). 
When mature, the spinifex has a cover of about 
40%, but after burning it is replaced for several 


years by other grasses, principally Eragrostis 
.setifolia and Aristida holathera, and forbs, such 
as Leptosema chambersii, Scaevola parvifolia 
and Rulingia loxophylla. Mean cover of shrubs 
in mature spinifex grassland is about 8%; the 
dominant species is Acacia coriacea. Eight sites 
were studied, sites one to four in mature spinifex 
grassland and the remainder in patches that had 
been burnt two and a half years before. Locations 
for each site are as follows: 1,20°50'S, 130°2rE; 
2, 20°44'S, 130°29’E; 3, 20°47'S, 130°20'E; 4, 
20°50'S, 130°17'E;5,20°48'S, 130°17'E;6,20°50'S, 
I30°21'E;7,20°48'S, 130°16'E;8,20°52'S, 130°16'E. 
These localities are from one to 20 km to the 
north, west and south of Sangster’s Bore. 

Four groups of nine pit-traps each were placed 
at every site, the groups being spaced about 2(X) m 
apart along a transect. The traps were 20 L 
buckets 290 mm in diameter, and were buried in 
the ground 5-7 m apart. A flywire drift-fence 250 
mm high ran along the line of traps. The distri¬ 
bution of the traps differed in each of the four 
groups, but the same four arrays were used at 
each site; the object of the different arrays was to 
test the efficiency of some of the elements of pit- 
trap systems mentioned by Morton et al. (1988). 
The length of the drift-fence was 50 m in one 
array and 70 m in the others. 

The traps were operated at each site for three 
days (Fig. 2). Traps were checked every morning 
and evening, and the animals captured were 
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Fig. 1. Spinifcx sandplain in the Tanami Desert with Plecirachne schinzii and Acacia coriacea (photo: M.W. Gillani). 


identified and released. Although we may have 
captured some individuals on more than one 
night, and consequently counted them more than 
once, other considerations suggest that our cal¬ 
culation of abundance is likely to be an under¬ 
estimate. It is exceedingly unlikely that we cap¬ 
tured all the frogs in the vicinity of the traps. 
Further, only three of the arrays at each site had 
drift-fences of 70 m, and the other was only 50 m; 
thus, one array sampled smaller areas. 

Light showers fell on the 19,20 and 21 March, 
and intense storms on the following four days. A 
cumulative raingauge was present on site 5, but 
unfortunately we did not clear it until 24 March. 
Although we can specify rainfall only for the final 
two days (Fig. 2), we estimate that more than 150 
mm of rain fell between 19 and 26 March. 

RESULTS 

Four species of frogs were captured - Cycloratm 
maini Tyler and Martin. 1977, Neohatrachus sp. 
(probably N. aquilonius Tyler, Davies and Mar¬ 
tin, 1981), Notaden nichoUsi Parker, 1940, and 
Uperoleia micromeles Tyler, Davies and Martin, 
1981. The specific identity of the Neohatrachus 
is a little uncertain; although our specimens were 
identified by M. Mahoney as N. aquilonius, he 


points out that there arc also published records of 
N. centralis (Parker, 1940) from the Tanami 
Desert (Gibson 1986; Tyler and Davies 1986). 
Specimens of this taxon from our study sites are 
deposited in the Northern Territory Museum. 
Darvs'in (R.1692L R.16922, R.16923). 

Numbers of frogs caught at each site over the 
three-day trapping periods are shown in Table 1. 
Captures were greatest at sites 3, 5, 6 and 8, 
suggesting that emergence was highest after the 
heavier rains and tailed off within about two days 
of the cessation of showers (see Fig. 2). All frogs 
appeared to be adult. We observed no breeding 
behaviour. 

DISCUSSION 

The frog fauna of the Tanami sandplain is 
relatively diverse, given that the environment is 
largely featureless. The dominance by 
Neohatrachus sp. presumably reflects reality, aS 
we know of no reason why it would be preferen¬ 
tially captured in pit-traps. 

The most striking aspect of our results is thi.' 
abundance of frogs that they imply. Let uS 
assume that the pit-traps sampled frogs along n 
line 70 m in length, and that animals were 
captured from somewhere between 25 and 50 n' 
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Fig. 2. Diagram showing the dates during which pit-traps were opened at eight sites in the Tanami Desert. Vertical arrows 
indicate days when rain fell; heavy rain is shown by longer arrows. Rainfalls on the final two days were 32.5 and 7.4 mm 
respectively. 


away. We have suggested the latter distances 
based on estimates of anuran movements re¬ 
viewed by Duellman and Trueb (1986), in addi¬ 
tion to data provided by Tyler el al. (1980) and 
Roberts (1985). If realistic, this assumption would 
mean that each array sampled the frogs from 
minimum and maximum areas ol 0.35 and 0.7 
ha. Because each site was sampled with four 
arrays, the data in Table 1 would therefore 
represent the sum of frogs present in an area 
between 1.4 and 2.8 ha. The mean number of 
frogs of all species captured at sites 3,5,6 and 8, 
where emergence coincided with the heaviest 
rain and may have been close to a maximum, was 
95.5. When divided by the minimum and maxi¬ 
mum sampling areas noted above, this mean 
translates into an average calculated density of 
between 34 and 68 per ha. 

As stated earlier, we may have captured some 
individuals on more than one night, and conse¬ 
quently counted them more than once. We sug¬ 
gest that our calculation is likely to be an under¬ 
estimate, as it is exceedingly unlikely that we 
captured all the frogs in the vicinity of the traps. 

A further point is that the occurrence of these 
densities did not appear to be an isolated phe¬ 
nomenon. The four sites at which numbers were 
high were up to 12 km apart from north to south 
and 9 km east-west. Such a scatter of localities 


suggests that much of this sandplain supports 
similar densities of frogs. Given that similar 
sandplain spreads over tens of thousands of 
square kilometres of the western Northern Ter¬ 
ritory and north-eastern Western Australia, the 
implication is that frogs are very abundant. 

Two major questions ari.se from these results. 
Firstly, how is such a substantial density of 
insectivores supported? The answer seems to be 
that mass emergences of burrowing frogs are 
stimulated at precisely the same times as flights 
of termite alates. During at least three nights after 
the heavy rains in our study area, we observed 
massive flights of alates. This is significant be¬ 
cause reports of the diets of burrowing frogs stress 
the importance of termites (e.g. Main and Calaby 
1957; Calaby 1960). It has been argued elsewhere 


Tabic I . Numbers of frogs captured al eight .sites on spinifex 
sandplain in the Tanami Desert in March 1989. Trapping- 
effort al each site was 108 pit-trap days. 


Species 

1 2 

3 

Site Number 

4 5 

6 

7 

8 

Cxclorana maini 


4 


2 

1 


8 

Neobatrachus sp. 

32 

150 

33 

84 

78 

9 

36 

Notuden nichollsi 

I 1 



1 

4 


5 

Vperoleia micromeles 


I 





8 

Total 

1 33 

155 

33 

87 

83 

9 

57 
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that spinifex grasslands contain particularly dense 
populations of termites (Morton and James 1988; 
Stafford Smith and Morton 1990); thus, the pres¬ 
ence of superabundant food after rain provides an 
explanation for high densities of frogs. 

The frogs are presumably stimulated to emerge 
en masse by heavy rain which results in moisture 
penetrating the soil profile to the depth at which 
most individuals are buried. We do not know 
what this depth is, but it must be greater than 0.5 
m because we have dug hundreds of holes of this 
size, while installing pit-traps, without uncover¬ 
ing a frog. Given the porosity of the sand, it 
seems likely that the frogs are buried deeply so 
as to avoid the possibility of being aroused by light 
showers tliat do not stimulate the flights of termites. 

The second question concerns reproduction in 
these frogs. Where on this vast sandplain does 
breeding occur? One must travel for ten kilome¬ 
tres or more from most of our sites to find places 
where water would lie for more than a day or .so, 
for the sandplain appears to soak up water rap¬ 
idly. Claypans and drainage lines do exist in the 
Tanami De.sert, but they are far distant from the 
higher sandplain on which our studies were 
conducted. Nevertheless, authorities agree that 
all the genera of frogs shown in Table 1 have 
aquatic larvae, and Table 6 of Tyler (1989) 
suggests that the period for development of the 
tadpoles is two weeks at a minimum. 

We cannot resolve this paradox, and can only 
suggest three possible explanations. Firstly, 
breeding may take place only at rare intervals 
when rain falls virtually every day for two weeks, 
such that pools of water are maintained. This 
suggestion implies that the frogs breed only once 
every decade or so, and are very long-lived. 
Secondly, breeding may take place at the widely 
separated pools in the drainage lines, and then 
frogs disperse many kilometres after maturing. It 
is difficult to see why the animals would do so, 
because they would have to return large dis¬ 
tances to breed; nevertheless, movements of 
several kilometres are known in other species of 
anurans, albeit in moist environments (Duellman 
and Trueb 1986). Thirdly, is it possible that these 
frogs are able to breed in a partially terrestrial 
situation, such as in sodden sub-surface sand? It 
is apparent that much remains to be learnt about 
the ecology of burrowing frogs in arid Australia. 
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ABSTRACT 

A new species of grunter (Teraponiidae) is described from fresh waters of the Northern 
Territory, Australia. Scortttm neili sp. nov. is described on the basis of 11 specimens 
collected from a tributary of the Angalarri River, and from the East Baines River, in 
the Victoria River sy.stem of the Timor Sea drainage. It is distinguished from the other 
three species of Scortttm by a combination of features including counts of transverse 
cheek scale rows, scales in longitudinal series above the lateral line, and gill rakers on 
the first arch. 

Keywords: Northern Territory, Terapontidae, Scortum, new species, freshwater. 


INTRODUCTION 

The Indo-west Pacific fish family Terapontidae 
(formerly Teraponidae) was reviewed by Vari 
( 1978 ) who recognised 15 genera and 37 species, 
including 23 purely freshwater forms from Aus¬ 
tralia-New Guinea. Since his revision of the 
family, four additional species were described, 
one from Irian Jaya (Allen 1984), another from 
the Gulf of Carpentaria drainage of Queensland 
(Allen and Merrick 1984), and two from the 
Kimberley region of Western Australia (Vari 
and Hutchins 1978). The present paper describes 
a new species from Australian fresh water refer¬ 
able to the genus Scortum Whitley as defined by 
Vari. The majority of specimens were collected 
by one of us (H.M.) during an ichthyological 
survey of the Angalarri River, Northern Terri¬ 
tory, in September 1981 (Midgley 1981). The 
holotype was gill-netted during an aquatic sur¬ 
vey of Gregory National Park, carried out in 
conjunction with the Conservation Commission 
of the Northern Territory and “Operation 
Raleigh”. Although unaccompanied by descrip¬ 
tive information, this species was briefly treated 
(as Scortum sp.) by Merrick and Schmida (1984) 
and Allen (1989). The name, Scortum neilii, 
appeared in Midgley’s 1981 report (pp.8-9). On 
page 8, Midgley stated that the name is an 


unpublished manuscript name. The name has 
also appeared, as a nomen nudum, in several 
publications (Larson and Martin 1990, as Scortum 
neilii', Jackson 1990, as Scortum neili). John 
Merrick, of Macquarie University, Sydney, is 
preparing a revision of Australian freshwater 
terapontids, and will discuss the relationships of 
this species with other species of Scortum. 

The format and terminology used in our de¬ 
scription follow those of Vari (1978). The range 
of counts and proportional measurements for the 
paratypes are indicated in parentheses following 
the data for the holotype. Proportional measure¬ 
ments and counts for fin rays, gill rakers, and 
lateral-line scales are summarised in Table 1. 
Type specimens are deposited at the Australian 
Museum, Sydney (AMS); Northern Territory 
Museum of Arts and Sciences, Darwin (NTM); 
and the Western Australian Museum, Perth 
(WAM). 

SYSTEMATICS 

Scortum neili sp. nov. 

(Fig. 1) 

Type Material. HOLOTYPE - NTM S. 11869- 
005,220 mm SL, Limestone Gorge, East Baines 
River, Northern Territory (16° 02’S 130° 24’E), 
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gillnet. 0-3 m water depth, H. Larson and party, 
25 June 1986. 

PARATYPES - NTM S. 13094-001.78.7 mm 
SL, tributary of Angalarri River, Victoria River 
system, about 87 km NNE of Timber Creek, 
Northern Territory, Australia(approximately 14° 
59’S, 130°56’E), seine, H. and M. Midgley, 12- 
13 September 1981; NTM S. 13094-002,3 speci¬ 
mens, 76.6-81.2 mm SL, same data as preceding; 
AMS 1.39873-001, 3 specimens, 73.5-86.8 mm 
SL, same data as preceding; WAM P. 30285- 
001, 3 specimens, 78.3-86.3 mm SL, same data 
as preceding. 

Diagnosis. A species of Scortum with the 
following combination of characters: transverse 
scale rows on cheek 5 or 6; scales in longitudinal 
series above lateral line 62 to 73; gill rakers on 
first arch 11 to 13 -i- 23 to 27 = 35 to 40; maximum 
standard length about 220 mm. 

Description. Dorsal rays Xlll,ll (XI1I,9 to 
12); anal rays 111,9 (111,7 to 9); pectoral rays 16 
(16 or 17); pelvic rays 1,5; scales in longitudinal 
series just above lateral line 73 (62 to 73); tubed 
lateral-line scales 52 (49 to 52), with 3-6 addi¬ 
tional tubed scales on base of caudal fin; trans¬ 
verse scales above lateral line 10 (9 to 11); 
transverse scales below lateral line 20 (17 to 21); 
predorsal scales to occiput 18 (18 to 20); sheath scale 
rows at base of dorsal tin 3 (1 to 3); sheath .scale rows 
at base of anal fin 4 (3 or 4); scale rows on cheek 5 
(5 or 6); gill rakers on first arch 13 + 26 = 39 (11 
to 13 + 25 to 27 = 37 to 40); vertebrae II 4- 14. 

Body moderately deep for the family and 
laterally compressed, greatest depth 2.7 (2.8 to 
3.0) in SL. Head relatively short with more or 
less pointed snout, its length 3.4 (2.9 to 3.1) in 
SL. Distance from dorsal origin to snout 2.7 (2.5 
to 2.6), length of base of dorsal fin 1.8 (1.7 to 
1.8), both in SL. Snout length 3.3 (3.5 to 3.8), eye 
width 5.2 (3.5 to 4.2), interorbital width 3.2 (3.1 
to 3.5), maxillary length 3.4 (3.3 to 3.6), length 
of longest (fifth) dorsal spine 2.5 (1.7 to 2.1), 
length of longest (first to sixth) soft dorsal rays 

2.2 (2.0 to 2.4). length of longest (second) anal 
spine 2.0 (1.6 to 1.8), length of longest (first or 
second) soft anal ray 2.0 (1.9 to 2.2), length of 
pectoral fin 1.4 (1.5 to 1.7), length of pelvic fin 

1.3 (1.4 to 1.6), length of caudal fin 1.1 (1.2 to 


1.4), least depth of caudal peduncle 2.5(2.9 to 
3.2), length of caudal peduncle 1.9 (1.7 to 2.0), 
all in head length. 

Dorsal profile curving abruptly, much more 
pronounced than ventral profile. Dorsal contoUr 
straight from snout to interorbital region, then 
convexly curving to origin of dorsal fin. Ventrul 
profile only slightly cur\'ed from tip of lower juA 
to pelvic fin origin, straight from pelvic base to 
anus. Jaws equal, or upper jaw just slightly 
longer. Gape nearly horizontal. Mouth small, 
nonprotractile. Upper posterior edge of maxil¬ 
lary hidden under lacrimal. Maxillary reaching 
to level of posterior nostril (anterior edge of eye 
or slightly posteriorly in paratypes). Teeth some¬ 
what llattencd with pointed tips, depressible and 
arranged in broad band in each jaw. Outer row of 
teeth much enlarged compared to inner teeth. 
Inner band of teeth less fiattened and embedded 
in fleshy inner surface of mouth. Vomer and 
palatines without teeth. Nostrils separated bv a 
distance about equal to greatest diameter of 
posterior nostril. Nostrils with fleshy rim, that of 
anterior nostril forming an enlarged flap 
posteriorly. Uicrimal with several small sen-ations. 
Preoperculum distinctly serrate; .serrations larg¬ 
est on angle. A pair of flattened spines on upper 
edge of opcrcle, the lower spine stronger and 
longer, but not extending tieyond edge of opercular 
lobe. Post temporal and supracleithrum exposed, 
their margins smooth or weakly crenulate. 

Spinous dorsal fin arched, the first spine very 
short, fourth to sixth spines longest, those fol¬ 
lowing decreasing gradually in length to penul¬ 
timate which is shorter than ultimate. Longest 
dorsal spine usually longer than longest soft 
dorsal rays. Soft dorsal fin rounded. Second anal 
spine about twice length of first anal spine, 
longer and much stronger than third spine, si ightly 
longer than longest soft anal rays. Pectoral fins 
pointed, fourth or fifth ray (from top) longest. 
Pelvic fins pointed, first soft ray longest and 
slightly filamentous, but not reaching anus. Cau¬ 
dal fin emarginate. 

Colour in life. Uniform silvery grey, or with 
one or two randomly scattered black blotches 
(see below). Freshly captured specimens also 
with about 10 light vertical bars on the sides. 


Tabic 1. Fin ray and lateral-line scale counts iox Scortum neili sp. nov. 


Soft dorsal rays 

Soft anal rays 

Pectoral rays 

Lateral-line scales 

9 11 12 

7 8 9 

16 17 

49 50 

51 52 

1 2 8 

1 2 8 

8 3 

1 3 

4 3 
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p-jg. 1. Sconiim neili sp.nov., holotype, 220 mm SL. 

Colour ill alcohol. Overall light brownish 
rey grading to whitish on ventral surface; sil¬ 
very stripe across lacrimal, just below eye; usu¬ 
ally one to two randomly scattered black blotches 

side, blotches vary in size from less than pupil 
diameter to greater than eye width; of the 20 
body sides represented in 10 type specimens 
seven are unmarked, 10 with a single blotch, and 
ihree with two spots. Holotype with two blotches 
on upper centre of left side, and a single large 
blotch near caudal base on right side, also several 
indistinct small black marks (on left opcrcle, 
upper left caudal peduncle, upper membranous 
corner of right opcrcle). 

Comparisons. Van (1978) recognised three 
species of Scoriitm: S. bcircoo (McCulloch and 
Waite) from the Gulf of Cariientaria and Central 
Australian drainage .systems. S. hilli (Castelnau) 
from the Fitzroy River system of eastern Queens¬ 
land. and S. parviceps (Macleay) from the 
Burdekin River system of eastern Queensland. 
Scortum hcircoo has since been recorded from 
the Roper. Limmen Bight and McArthur Rivet- 
systems in the NorthemTerritory (Midgley 1979). 

Scortum neili is distinguishable from these 
species by the following characters; it has larger 
scales than S. barcoo (5-6 transverse rows on 
cheek and 62-70 above the lateral line versus 7- 
8 and about 80 respectively for S. barcoo), it 
differs from S. parviceps in having more gill 
rakers on the first arch (11-13 -i- 23-27. usually 
12-13 -I- 25-27 versus 9-12 -I- 19-23 for S. 
parx’iceps). and it has a longer .second anal spine 
than S. hilli (1.6-1.8 in SL versus 1.8-2.2 for 5. 
hilUy, this spine is also generally longer than in 
other Scortum species (2.0-2.2 in S. barcoo and 
2.2-2.5 in 5. parx’iceps). 


Distribution. 5cort///« ne/V/is presently known 
only from the East Baines and Angalarri Rivers, 
both of which drain into the Vietoria River. 

Ecology. The Angalarri River locality con¬ 
sisted of a narrow (to 10 m width) flowing stream 
with pools up to 300 m in length Joined by very 
shallow rocky sections. The stream was well 
shaded by a fringe of overhanging trees and the 
bottom was composed of silt. sand, and stones. 
The fish were captured at depths to about I -2 m, 
but mainly in less than 0.75 m. Water tempera¬ 
ture ranged from 28°C at the surface to 26.5°C at 
a depth of 1 m. The following water chemistry 
values were recorded; pH 7.9; conductivity (to¬ 
tal dissolved solids) 265 ppm; Methyl orange 
alkalinity 257 ppm; calcium ion hardness 103 
ppm; magnesium ion hardness 137 ppm; total 
hardness 240ppm. Additional fish inhabitants at 
the site included the clupeid Nematalosa erebi 
(Gunther, 1868); eel-tailed catfish (Neosilurus; 
probably two species); two other terapontids, 
Hephaestus jenkinsi (Whitley, 1945) and 
Leiopotherapon unicolor (Gunther, 1859); 
rainbowfish, Melanotaenia .'ipleiulicia australis 
(Castelnau. 1875); an apogonid, Glossamia 
aprion (Richardson, 1842); a toxotid, Toxotes 
chatareus (Hamilton, 1822); and the megalopid. 
Megalops cyprinoides (Broussonet, 1782). 

Limestone Gorge, where the holotype was 
gill-netted, is on the East Baines River, a tribu¬ 
tary of the Victoria River. The habitat is a wide 
(18m across), slowly-fiowing waterbody, 3m 
deep, steep-sided and partly shaded by abundant 
Pandaniisac/uaticusdndmixciiiiiWlrccsiNauclea 
orientalis. Ficus racemosa and Melaleuca 
argentea). There was a moderate amount of the 
aquatic plant Myriophyllum verruco.sum, and a 
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rocky substrate. Subsurface water temperature 
was 21 °C, with 6.5% dissolved oxygen. Thirteen 
other fish species were recorded; the clupeid 
Nematalosa erebi; the belonid Strongy/ura krejfli 
(Giinther, 1866); the ariid catfish Arius leptaspis 
(Bleeker, 1862); the three terapontids/f 
percoides (Gunther, 1864); Hephaestus jenkinsi, 
Syncomistes butleri Vari, 1978; the rainbowfish 
Melanotaenia splendida australis; a mullet Liza 
alata (Steindachner, 1892); the apogonid 
Glossamia aprionyd toxotid Toxotes chatareus; 
the megalopid Megalops cyprinoides; the gudg¬ 
eon Oxyeleotris lineolatus (Steindachner, 1867); 
and the gobiid Glossogobius aureus Akihito and 
Meguro, 1975. 

Etymology. The species is named neili for 
Queensland resident Mr Arthur Neil, in recogni¬ 
tion of his generous collecting assistance to S. H. 
Midgley. He was instrumental in collecting most 
of the type specimens of S. neili and has rendered 
considerable field assistance in the past. 
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NEW RECORDS AND NEW SPECIES OF PARONELLID AND 
CYPHODERID COLLEMBOLA FROM THE INDONESIAN REGION, 

MAINLY SULAWESI. 
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ABSTRACT 

Sixteen species of paronellid and four species of cyphoderid Collembola are here 
recorded from northern Sulawesi for the first time. Three species of paronellid are new, 
Callyntrura (Istanaphysa) incolorata sp. n., Callyntritra (Istanapliysa) sulawesica sp. 
n. and Bromaccmthus wallacei sp. n. The fauna of northern Sulawesi appears to have 
greatest affinities with that of Borneo. 

Keywords: Collembola, Sulawesi, Paronellidae, Cyphoderidae, new species. 


INTRODUCTION 

The collembolan fauna of Sulawesi (formerly 
Celebes) is very poorly known and until recently 
only one species, Salina celebensis (Schaffer), 
was known from the island. The first collection 
of Collembola from northern Sulawesi was made 
during Project Wallace, the Royal Entomologi¬ 
cal Society of London’s year-long expedition in 
1985. From this collection, Yoshii and Suhardjono 
(1989) recorded three paronellid species, Salina 
greensladeae Yoshii and Suhardjono, Callyntrura 
(Borneaphysa) gapudi Yoshi i and Bromacanthus 
setigerus (Bdrner), while Mari Mutt (1987) and 
Da Gama (1988) have published on the 
Orchesellinae (Entomobryidae) and on Xenylla 
Tullberg (Hypogastruridae) respectively, from 
the same collection. Blackith and Disney (1988) 
recorded two .species, one identified as Salina 
celebensis and the other identified to genus only, 
from aerial Malai.se traps run during the expedi¬ 
tion. 

Currently the fauna of Sulawesi is being stud¬ 
ied by Deharveng (1986, 1987a, b) who lists a 
number of genera from caves in southern Sulawesi 
and other terrestrial habitats represented by 
undescribed species. Suhardjono (1989) lists all 
species known from Indonesia and adjacent re¬ 
gions. 


This paper describes the Paronellidae and 
Cyphoderidae collected on the Project Wallace 
expedition, and is one of a series of regional 
studies by the senior author (Yoshii 1980, 1981, 
1982, 1983, 1987, 1989) of these families in the 
Orient and south-west Pacific. The family 
Paronellidae is highly diverse in the tropical rain 
forests of Asia and sixteen species of paronellid 
and four species of cyphoderid are recorded here 
from northern Sulawesi. For the most part, col¬ 
lections come from field work carried out in the 
Dumoga-Bone National Park, 155 km west of 
Manado. Most of the paronellids recorded here 
were collected by hand, either by beating, sweep¬ 
ing or searching leaf litter in rainforest or plan¬ 
tations; others were collected in pitfall traps. 
Many species were rare in leaf litter, as evi¬ 
denced by hand sifting and funnel extraction. 

The system of setal nomenclature followed 
here is that given in Yoshii (1981,1982 and 1983). 
All material is deposited in the South Australian 
Museum collections unless specified otherwise. 

Abbreviations. Institutiom: MZB, Museum 
Zoologicum Bogoriense, Bogo, Java, Indonesia; 
SAMA, South Australian Museum, Adelaide, 
Australia. 

Collector: PG, P. Greenslade. 

Morphology: ant, antenna; abd, abdomen; 
abd I, II, III, IV, V, VI, abdominal segment 1, II, 
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III, IV, V, and VI; man, manubrium; max, 
maxilla; s.s.-like seta, sensory sensillum-like 
seta (bothriotrix); th, thorax; th II, III, thoracic 
segment II, III. 

SYSTEMATICS 

A check list of species from Sulawesi follows. 
A full synonymy for each species is given in the 
recent checklist for Indonesia and adjacent re¬ 
gions by Suhardjono (1989). 

Family Paronellidae 

1. Salina honieensis Yoshii, 1981 

2. Salinci celehensis (Schaffer, 1898) 

3. Salina cingulata (Handschin, 1925) 

4. Salina greensladeae Yoshii & Suhardjono, 

1989 

5. Salina insignis Handschin, 1928 

6. Salina sp. A 

7. Salina sp. B 

8. Callvntrura (Istanapliysa) sp. cf. apiana 
Yoshii, 1981 

9. Callxntriira (Borneaph\sa) gapiidi Yoshii, 

1983 

\O.Callyntrura (Istanapliysa) incolorata n. sp. 
W.Callyntnira (Istanapliysa) mostynensis 
Yoshii, 1981 

12. Callyntrura (Istanapliysa) sulawesica n. sp. 
\3.Callyntrura (Istanapliysa) sumatrana 
(Oudemans, 1890) 

14. Microparonella annulicornis (Oudemans, 
1890) 

\5.Broniacantlius setigenis (Bonier, 1906) 
\6.Broinacantlius wullacei n. sp. 

Family Cyphoderidae 

n.Cyplioderus javanus Borner, 1913 
\?>.Serroderus liozawai (Kinoshita, 1917) 

19. Serroderus cf. sahahnus (Yoshii, 1980) 

20. Mimoderus saikehi Yoshii, 1980 

Salina borneensis Yoshii 
(Fig. lA-H) 

Salina borneensis Yoshii, 1981: 47. 
Material examined. (4 specimens); 1, 
Dumago-Bone N.P., 0°34'N 123°54’E, 20-25 
September 1985, coll. PG; 2, Toraut River bank, 
0°34’N 123°54’E, in garden, 20-25 April 1985, 
coll. PG; 1, Gunung Muajat, 1760 m, 0°45’N 
124°25’E, 16September. 1985 coll. J.Huijbregts. 


Description. Body length up to 2.4 mm. Col¬ 
our almost white, but the lateral margin of tergites 
suffused with bluish tinge of pigment (Fig. 1 A). 
Antennae, legs and abd V, VI diffusely dark. 
Ventral side of the body with scattered black 
pigment in spots. Ratio ant; head 2:1. Eyes 8-t-8, 
rather poorly pigmented, each cornea separately 
visible. Labrum (Fig. IB) with setae 4/5, 5, 4, 
prelabrals barbed, labral margin with four tuber¬ 
cles in a transverse row. Outer max lobe (Fig. IC) 
with setae 2/II-I-3, basal seta of the papilla pointed, 
not blunt. Setae of labial base as M-E/LL, with 
R absent. Legs elongate, (Fig. ID), unguis small, 
with one paired inner proximal tooth. Unguiculus 
strongly truncate. Tenent hair about 2 times the 
length of unguis, spatulate distally and slightly 
ciliated. Trochanteral organ with about 50 spiny 
setae arranged in a quadrangle. Ventral tube 
anteriorly (Fig. IF) with 3 -h 3 Imge, barbed setae 
plus about 7-1-7 feeble, ciliated, more proximal 
setae. Posterior side (Fig. IG) with about 6-t-6 
feeble, ciliated .setae plus 2+2 spiny, more proxi¬ 
mal pegs. Lateral flap with larger smooth and 
smaller ciliated setae. Terminal tubule smooth. 
Furca with mamdens ratio as 1:1.5. Dens without 
any modified setae, but with a large distal vesi¬ 
cle. Mucro (Fig. IE) subequally tridenlate. 

Head with a pair of frontal spines and 2+2 
macrosetae on vertical area, but others reduced 
and small. Cervical setae not differing much 
from the adjacent secondary setae. Chaetal pat¬ 
tern of trunk strongly variable, more setae in 
larger (2.3 mm) individuals (Fig. IH) while in 
small individuals (2.0 mm), fewer; anterior group 
of th II always with 3+3 fonning an L shape and 
abd II with setae arranged according to formula 
S/2/S/2. 

Remarks. When the species was described, 
the mouth parts were not figured. Here a full 
description based on Sulawesi specimens is given 
so that the maxillar palps of 5. borneensis and 5. 
pollens can be compared with those of other 
Salina, such as that from Kei Island in the 
Moluccas, which have fewer macrosetae on the 
trunk. Species in this group seem to be widely 
distributed in the islands of Indonesia (Yoshii 
and Suhardjono 1989). 

The species name was spelt horneesis in the 
original description (Yoshii 1981:47) but the 
figure was labelled borneensis (p. 48). The au¬ 
thor's intention is clear and borneensis is ac¬ 
cepted as the correct specific epithet. 

Extralimital distribution. Borneo. 
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Salina celebensis (Schaffer) 

Cremastoceplialiis celebensis Schafler, 1898; 407. 

Salina celebensis - Yoshii 1959: 42. 

Material examined. Fifty-five specimens: 52 
(MZB), Dumoga-Bone N.P., 200-300 m, 0°34’N 
123°54’E, lowland forest, 27 September - 6 
October 1985. coll. PC; 1, Dumoga-Bone N.P., 
0°34’N I23°54'E, 6 October 1985, coll. PG; 1, 
Toraut River bank, 0°34’N I23°54’E, 8 Septem¬ 
ber 1985,coll. PG; 1, Lake Mooat, 15km east of 
Kotamobagu, 1080 m. 0°45' I24°25', 1 1 Sep¬ 
tember 1985, coll. PG. 

Remarks. Specimens from Sulawesi agree 
well with the description of 5. celebensis. The 
chaetal pattern is as described by Yoshii (1983). 



Extralimital distribution. Singapore, Malay 
Peninsula, Java, Sumatra, Borneo. 

Salina cingulata (Handschin) 

Cremastocephalus cingulatus Handschin, 
1925; 248. 

Salina cingulata - Yoshii 1983: 20. 

Material examined. Three specimens; 1, 
Dumoga Bone N.P., 2nd waterfall, Tumpah 
River, 0°35’N 123°54'E, lowland rainforest, 25- 
28 September 1985, coll. D.Polhemus; 2, Lake 
Mooat, 15 km east Kotamobagu, 1080 m, 0°45' 
124°25', near stream, 30 September - 2 October 
1985, coll. PG. 

Extralimital distribution. Malaysia, Sumatra. 



Fig. 1. Salina bonieensis Yoshii: A, habitus; B, labrum; C, outer maxillary lobe; D, hind claw; E, mucro; F,G, ventral tube 
(anterior and posterior view); H, macrochaetal pattern of the trunk. 
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Salina greensladeae Yoshii and Suhardjono 
Fig. 2A-H 

Salina greensladeae Yoshii and Suhardjono, 
1989: 70. 

Type material. LECTOTYPE - here desig¬ 
nated - SAMA I 22603, Dumoga-Bone N.P., 
200-300 m, lowland forest near Toraut River, 
0°34’N 123°54’E, 13-20 September 1985, coll. PG; 

PARALECTOTYPES - (4), 3, same locality 
and date; 1 (MZB). same locality, banks of 
Toraut River, 0°34’N 123°54’E, 18-20 Septem¬ 
ber 1985, coll. PG. 

Description. Body length up to 2.4 mm., 
ground colour browni.sh white, with deep purple 
pigment patches (Fig. 2A). Broad, lateral band 
from the antennal base, through eye field, to the 
distal abdomen covering whole of abd VI. 
Antennal segments pigmented near distal end 
and laterally, legs with faint pigment at the 
middle of tibiotarsus and near distal end of 
femur. Furca wholly pale. Eyes 8 -h 8, poorly 
pigmented, each cornea separately visible, but 
G, H smaller than others. Labral setae 4/5, 5, 4 
(Fig. 2B), prelabrals barbed, labral margin with 


four tubercles. Outer maxillary lobe (Fig. 2C) 
with setae 2/11+1, basal seta of papilla slightly 
modified, straight and finely blunt at apex, two 
proximal setae barbed. Setae of labial base (Fig. 
2D) as M-E/LL. R being absent. Legs elongate, 
unguis small, with one pair of inner proximitl 
teeth, unguiculus truncate. Tenent hair very long, 
spatulate apically and almost smooth for all its 
length. Trochanteral organ (Fig. 2E) with about 
20 spinules, rather sparsely distributed. Ventral 
tube anteriorly with 3+3 large, barbed setae and 
about 8+8 finely toothed setae more proximally. 
Posteriorly ventral tube with only about 6+6 
ciliated setae, without proximal peg. Furca wilh 
ratio man:dens 1.0:1.3, without spinose setaft, 
but with a well developed dental vesicle. Mucfo 
(Fig. 2F) tridentate of a characteristic form. 
Genital field of male (Fig. 2G) similar to other 
species of the genus. A pair of frontal spines 
present on the head, vertical group represented 
by 2+2 macrosetae, others small. Cervical setae 
present, almost smooth. Macrochaetotaxy of the 
trunk (Fig. 2H) identical to that of S. celcbensk. 

Remarks. Only a brief description of this 
species was given by Yoshii and Suhardjono 



trochanteral organ; F, mucro; G, male genital orifice; H, macrochaetal pattern of the left side of body. 
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(1989). Salina greensladeae has a similar pattern 
of abdominal macrochaetae to S.celebensis. 
However, there is no intermediate form between 
them in the colour pattern. 

There is some variation within Salina 
greesladeae in the form of the basal seta of the 
outer maxillary lobe and number of its peripheral 
setae as well as in the smooth tenent hair and 
absence of pegs from the ventral tube. 

Extralimital distribution. None. 

Salina insignis (Handschin) 

Cremastocephalus insignis Handschin, 1928: 
259. 

Salina insignis - Goto 1955: 41. 

Material examined. Four specimens: 4, 
Dumoga-Bone N.P., 0°34’N 123°54’E, 18-20 
September 1985, coll. PG. 

Remarks. This species was redescribed by 
Yoshii (1983). 

Extramlimital distribution. Malay Penin¬ 
sula, Borneo. 

Salina sp. A 

Material examined. Three specimens: 3, 
banks of Molibagu River, 5 km north of Molibagu, 
south coast of North Sulawesi, 0°27’N 123°59’E, 
19 September 1985, coll. PG. 

Remarks. This is possibly a new species. The 
colour pattern is similar to 5. greensladeae, 
having paired longitudinal bands on the trunk. 
But, in contrast to 5. greensladeae. the band is 
brownish in colour. The chaetal pattern is similar 
to S. borneensis, so that it has more macrosetae 
on the trunk than S. greensladeae. Setae of the 
outer maxillary lobe have not been examined 
owing to the poor state of the specimens. 

Extralimital distribution. None. 

Salina sp. B 

Material examined. One specimen: 1, Lake 
Mooat, 15 km east of Kotamobagu, 1080 m, 
0°45’ 124°25', in coffee plantation, 21 October 
1985, coll. PG. 

Remarks. The species is identical to S. 
celebensis in morphological details including 
the macrochaetotaxy of the body, but there are 
patches of dotted browni.sh pigments laterally, 
which may indicate that this is a different spe¬ 
cies. 

Extralimital distribution. None. 


Callyntrura (Istanaphysa) cf. apiana Yoshii 

Callynirura apiana Yoshii, 1981; 21. 

Material examined. Two juveniles: 2, 
Dumoga Bone N.P., Toraut River nr dam, 0°34’ N 
123°54’E, leaf litter, 9 October 1985, coll. PG. 

Remarks. From the setae of the labrum, this 
species may belong to Istanaphysa, but it cannot 
be definitely identified as the specimens are 
immature. The colour pattern is similar to C. 
apiana from Borneo. 

Extralimital distribution. Borneo. 

Callyntrura (Borneapliysa) gapiidi Yoshii 

Callyntrura gapiidi Yo%h\i, 1983: 1. 

Material examined. Six specimens: 4, 
Dumoga-Bone N.P., 1 km NW Toraut dam, 
0°34’N 123°54’E, 14 October 1985, coll. PG; 1, 
same locality, 25 October 1985, coll. PG; 1, G. 
Rontemaro, 3200 m, coll. A. Whitten. 

Remarks. Sulawesi specimens agree well in 
all respects with Philippine material from Luzon, 
Palawan (Yoshii 1983). Sometimes the distal 
end of the dens is inflated, but this is not the 
dental vesicle, since there is no space between 
the inflation and the end of the segment. 

Extralimital distribution. Philippines. 

Callyntrura (Istanaphysa) incolorata n. sp. 

(Fig. 3A-D) 

Type material. HOLOTYPE- SAMA122605, 
Gunung Muajat, 1780 m, 0°45N 124°25’E, 16 
October 1985, coll. J. Bruitgets. 

PARATYPES - (43), 23 (MZB), same local¬ 
ity and date as holotype; 14, Lake Mooat, 15 km 
east of Kotamobagu, 1080 m. 0°45' 124°25', in 
coffee plantation, 21 October 1985, coll. PG. 

De.scription. Totally brownish white except 
eyes and a pigmented frontal spot, with brown¬ 
ish scales and setae (Fig. 3A). Ant I-III with a 
small pigmented spot on distal end. Ant IV 
diffusely dark, other extremities quite pale. Ra¬ 
tio ant Lhead 15:10. Eyes 8-r8, black; Labrum 
with setae 4/5, 5, 4, the median three of the 
basal (p) row straight, blunt, prelabrals barbed. 
Margin with two small tubercles. Outer max 
lobe with setae as MRe/11, as usual in 
Istanaphysa. Legs including unguis, unguiculus 
and trochanteral organ, similar to other species 
in the subgenus. Ventral tube anteriorly with 
some brownish setae, the distal 3+3 much larger. 
Posterior face with smaller, but distinctly barbed 
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setae, but without s-like seta. Terminal tubule 
smooth. Furca with ratio man:dens 8:6. 
Manubrium ventrally with slender scales, 
dorsally with barbed setae. Dens bearing an 
irregular row of about 50 short spines (Fig. 3B) 
on its inner lateral side. Dental vesicle absent. 
Mucro (Fig. 3C) typically with six teeth. 
Macrochaetal pattern (Fig. 3D) similar to C. 
siilawesica sp.n. except that one L macrochaeta 
constant on th III. On abd IV median group of 
setae is on one level and distal group is about 
8+8. 

Remarks. Since the species is near C. 
siilawesica sp. n. in various respects, it was 
assumed at first to be a pale form of this spe¬ 
cies, but there is no intermediate colour form 
between them. In addition, there is one L seta 
on th 111. As in other groups of 
Entomobryomorpha. i.e. Entomohrya, Seira and 
Salina, the pale species are difficult to identify 
unless there are many specimens from various 
localities. This is one such case. In colour pat¬ 
tern it looks superficially like C. tarsata (Bdrner, 
1906) or C. lombokiana Yoshii and Suhardjono, 
1989, but it is quite different in morphological 
detail. 

Extralimital distribution. None. 


Callyntnira (Istanaphysa) mostynensis 
Yoshii 

Callyntnira mostynensis Yoshii, 1981: 23. 

Material examined. Three specimens: 3, 
Dumoga Bone N.P., 0°34’N 123°54’E, water¬ 
fall, rock waterholes, 13 September 1985, coll. 
D. Polhemus. 

Remarks. The colour pattern is the same as 
described for this species from Borneo (Yoshii 
1981). It differs from C. apiana Yoshii in the 
presence of the longitudinal stripes on the ante¬ 
rior half of abd IV. 

Extralimital distribution. Borneo. 

Callyntrura (Istanaphysa) sulawesica n. sp, 
(Fig. 4A-H) 

Type Material. HOLOTYPE - SAMA I 
22,604, Tapakulintang, N of Molibagu, 0°22'N 
123°59'E, moss on rocks along stream, 15 Sep¬ 
tember 1985, coll. D. Polhemus. 

PARATYPES - (9); 6, SAMA, same locality 
and date as holotype; 4 (MZB), Lake Mooat near 
Kotamobagu, 1200 m, 0°45' 124°25’E, pitfalls 
in coffee plantation, 21-23 October 1985, coll. 
PG. 
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Fig. 4. Callynlrura (Istanaphysa) sulawesica sp. n.: A, habitus; B, labrum; C, labial base; D, dental spines; E, mucro; 
F macrosetae of vertical area; G, ditto of right side of body; H, ditto of abd IV (a-median and b-posterior group). 


Additional material. One, Dumoga Bone N.P., 

1 km NW Toraut dam. 0°34’N 123°54’E, low¬ 
land rainforest, 25 October 1985, coll. PC; 2 
juveniles, Toraut River bank near dam, 0°34’N 
123°54’E, leaf litter, 9 October 1985, coll. PG; 
25 specimens, (MZB), East Kalimantan, 
Wanariset, swamp forest, August 1980, coll. Y. 
Suhardjono. 

Description. Body length up to 2.5 mm, ground 
colour brownish white, with a diffuse transverse 
band on posterior half of abd 111 and near the 
middle of the posterior extension of the same 
segment (Fig. 4A). Antennae, legs, furca and 
ventral tube quite pale, but lateral part of the 
trunk slightly darker. Ratio ant I: head diagonal 
4:7. Labrum (Fig. 4B) with setae as 4/5,5,4, the 
median three of the first row straight and blunt, 
prelabrals barbed. Labral margin with 2+2 small 
tubercles. Outer max lobe with setae 2/11+3, proxi¬ 
mal two barbed, seta of the basal papilla well 
developed, thick with blunt tip. Setae of labial 
base (Fig. 4C) as MRe/11. Eyes 8+8, subequally 
large and deep black. Legs with unguis and 
unguiculus normal for the genus. Trochanteral 
organ composed of about 50 spiny setae in a 


triangular arrangement. Ventral tube with many 
serrated setae, without s-like seta on posterior 
side, terminal tubule apparently smooth, without 
granulation. Furca ratio manidens 5:8. 
Manubrium ventrally with many elongate, al¬ 
most setose, scales. Those of the distal area al¬ 
most like barbed setae, and broader, more scale¬ 
like, barbed setae found only on proximal part of 
the outer side. Dens also with the same type of 
scale-like setae. Donsally, manubrium only with 
longer barbed setae laterally, dens also with setae 
of the same type, but also with an irregular row 
of 40-50 small, smooth spines (Fig. 4D) along 
the inner side. Dental vesicle absent. Mucro (Fig. 
4E) rather short, with 6 teeth as nontial. Chaetal 
pattern as in Fig. 4F-H, the vertical group with 
the full number. Anterior group of setae on th 11 
3,2, 0, on th ni 3, 0,0. and abd 1 with L-1, L-2, L-3. 
Abd 11 setae s/8/s/4. Median group of setae on 
abd IV on same level, posterior group about 7+7. 

Remarks. In the presence of spinules on the 
dens and the number of setae on abd 11, the .spe¬ 
cies is very similar to Callynlrura (Istanaphysa) 
palawanica Yoshii, 1983, but the ventral side of 
the trunk and antennae are not pigmented, the 
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transverse band of abd III is narrower and abd IV 
is not pigmented at all. The full number of 
macrochaetae (s/8/s/4) is present on abd II. 

Among the species of the subgenus Istanaphysa 
Yoshii, 1981, known from Borneo, the Philip¬ 
pines and now from Sulawesi, the presence of 
dental spines and s/x/s/4 setae on abd II are 
common features, except in C. vexans Yoshii 
from Borneo, whose taxonomic position will be 
discussed in a later publication. 

Extraliniital distribution. Borneo. 

Callyntrura (Istanaphysa) sumatrana 
(Oudemans) 

(Fig. 3E) 

Sira sumatrana Oudemans, 1890: 88. 

Callyntrura (Batikphysa) sumatrana - Yoshii 
and Suhardjono 1989: 75. 

Material examined. Nine specimens: 3, north 
of Molibagu, south coast of northern Sulawesi, 
200 m, 0°22’N 123°59’E, 15 September 1985, 
coll. P.G.; 6, Lake Mooat, 15 km E of 
Kotamubagu, 0°45'N 124°25'E, in coffee planta¬ 
tion, small pitfalls, 21-23 October 1985, coll. PG. 

Remarks. These specimens are similar in 
colour pattern to those from Sumatra described 
in Yoshii (1989). The ventral tube has a row of 
minutely granulated streaks anteriorly together 
with larger ones on the basal half of the terminal 
tubule, the former arising from the distal border 
of the lateral flap (Fig. 3E). These structures can 
only be seen when the terminal tubule is ex¬ 
truded from the main body of the ventral tube. 
Chaetal pattern is somewhat variable. There are 
some specimens with more setae, although in the 
main elements, such as the anterior group of th 
II, III, .setae of abd I, II and abd IV, there are no 
essential differences. These characteristics, the 
presence of dental spines and the absence of 
dental vesicles, place C sumatrana in Istanaphysa 
rather than Batikphysa. 

This species is apparently widely distributed, 
and it was observed to be common in the garden 
of at hotel in Sanur Beach. Bali. 

Extralimital distribution. Sumatra, Bali (new 
record). 

Microparonella annulicornis (Oudemans) 

Sira annulicornis Oudemans, 1890: 87. 

Paronella annulicornis - Schott 1903: 6. 

Microparonella annulicornis - Yoshii 1981: 38. 

Material examined. One specimen: 1, 
Dumoga Bone N.P., second waterfall, 0°35’N 


123°54’E, Malaise trap, 25-28 September 1985, 
coll. P. Ashe. 

Remarks. This example is typically patterned 
as in Yo.shii (1983: 38) (Fig. 21 A). 

Extralimital distribution. Borneo, Sumatra, 
Java. 

Bromacanthus setigerus (Biimer) 

Paronella setigera Bomer, 1906: 178. 

Bromacanthus setigerus - Yoshii 1981: 41. 

Material examined. Eighteen specimens: 4, 
Dumoga Bone N.P., 200-300 m, ()°34’N 
123°54’E. lowland forest, 160ctober 1985,coll. 
PG; 5, same locality data, 14 October 1985, coll. 
PG; 6,5.5 km NW Toraut dam, 0°34'N 123°54'E, 
11 September 1985, coll. PG; 2, Toraut River 
banks, 0°34’N 123°54’E, 7 September 1985, 
coll. PG; 1, near Lake Mooat, 15 km east 
Kotamobagu, 1080 m, 0°45’N 124°25’E, 20-21 
October 1985, coll. PG. 

Extralimital distribution. Malay Peninsula. 
Sumatra, Java, Borneo. 

Bromacanthus wallacei sp. n. 

Fig. 5A - I 

Type material. HOLOTYPE - SAM A122606, 
Dumoga Bone N.P., 300 m, 0°34’N 123°54’E. 
lowland rainforest, leaf litter, 9 September 1985, 
coll. PG. 

PARATYPE- 1, 1,500 m, 0°35’N 123°52’E, 
rainforest, Dumoga Bone N.P., October 1985, 
coll. PG. 

Additional material. Six specimens: 2 (MZB), 
Gunung Mogogonipa, 10()0m,0°27’N 123°57’E, 
in moss and leaf litter, 24 September 1985, coll. 
PG; 4, Molibagu Road, 65 km SW Kotamobagu, 
south coast, 0°22’N 123°59’E, 19 September 
1985, coll. PG. 

Description. Body length about 1.8 mm, 
ground colour brownish white, with distinct 
patches (Fig. 5A), constant in all specimens at 
hand. Distinct pigmented patches arranged as 
follows: along the lateral margin of th II, III, on 
coxa of mid-leg, on the sides of abd III, and as a 
longitudinal stripe on abd IV. Legs often with 
narrow stripes along the sides. Ant 1, II with 
distal patches, while ant III, IV are diffusely 
dark; other extremities pale. Antennae short, ant 
Lhead being about 1:1. Ant I, II with scales. 
Labrum with setae 4/5, 5, 4, pre-labrals barbed, 
first row of setae longer, but not modified. Labral 
margin with two tubercles. Outer max lobe (Fig. 
5C) with setae 2/II-I-3, but both basal and apical 
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seta of the papilla are short and not longer than 
the peripheral setae. Labial base (Fig. 5D) with 
setae MM(r)E/LL. Maxillary head rather re¬ 
duced and its lamellae not radula-like. Eyes 8+8, 
G H smaller and accompanied by three ciliated 
setae (Fig. 5B). Legs with scales for whole length 
to tip. Unguis (Fig. 5E) very slender and elon¬ 
gate, with one or two inner teeth, the proximal 
one very near the base. Unguiculus small, dis¬ 
tinctly truncate. Tenent hair not clearly ob¬ 
served, possibly truncate distally. Trochanteral 
organ an assembly of ca 50 shiny setae arranged 
in a quadrangle. Femoral organ (Fig. 5F) present 
in usual form. Ventral tube unsealed, with many 
long, ciliated setae on both sides. Lateral flap 
bears both smooth and barbed setae. Terminal 
tubule is smooth. Furca with manidens as 10:13, 
both only scaled ventrally. Terminal thickening 
of manubrium strongly developed (Fig. 5H) and 
with 4+4 serrated terminal setae. Dorsal side 
only with barbed .setae. Dens (Fig. 5G) bearing 
a row of small, smooth, spiny setae starting at the 
base continuing for 3/4 of the length of the dens, 
then gradually transforming into coarse barbed 
setae, which are broader near mucronal end. The 
dental spines accompanied by another row of 


minute spinules on the ventral side. Mucro small, 
bidentate and obscurely separated from dens 
(Fig. 51). Setae of the clypeal area all barbed. 
Setae of the frontal area composed of f-0, f-I and 
L plus the subantennal setae, as already seen in 
other speeies of the genus. Body surface with 
very small, hyaline scales and no macrosetae. 

Remarks. The species is dedicated to A.R. 
Wallace, a pioneer of zoological research in the 
region. From the setae of the labial base, B. 
wallacei is near B. flavidulus Yoshii, 1981, of 
Borneo, but is quite different in colour pattern. 

Extralimital distribution. None. 

Cyphoderus javanus Borner 

Cyphoderus javanus Bdmer, 1906: 180. 

Cyphoderus bomeensis - Yoshii 1980: 3. 

Material examined. More than thirtysix speci¬ 
mens: about 30, Komangaan Cave, 18 km W 
Kotamobagu, 0°54’N 124°24’E, 24 October 
1985, coll. PC; 2 (MZB) same locality, 14 
September 1985, coll. PG; 2, Gunung 
Mogogonipa, 1000 m, 0°27’N 123°57’E, 24 
September 1985, coll. PG; Dumoga Bone N.P., 
0°34’N 123°54’E, 17-22 September 1985, 25 



Fig. 5. Bromacanlhus wallacei sp. n.: A, habitus; B, ocelli; C, outer maxillary lobe; D, labial base; E, mid-claw; F, femoral 
organ; G, dental setae; H, manubrial terminal thickening; I, mucro; J, chaetal pattern of frontal area. 
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October 1985, coll. PG; 2, Toraut River banks, 
0°34’N 123°54’E, garden, edge of forest, 20-25 
September 1985, coll. PG. 

Extralimital distribution. Java, Borneo. 

Serroderus hozawai (Kinoshita) 

Cyphodenis hozawai Kinoshita, 1917: 41. 

Setoderus hozawai - Yoshii 1980: 8. 

Material examined. Sixteen specimens: 16, 
Dumoga Bone N.P., Edwards Camp, 5.5 km NW 
Toraut Dam, 0°35’N 123°5rE, termite nest, 2 
October 1985, coll. PG. 

Remarks. The specimens are relatively small 
(about 1.2 mm) and may be juvenile. Setoderus 
was synonymised with Serroderus by Yoshii 
(1987: 123). 

Extralimital distribution. Sumatra, Japan, 
Phillipines, Borneo. 

Serroderus cf. sabahnus Yoshii 

Setoderus sabahnus Yoshii, 1980: 5. 

Material examined. About seven specimens: 
about 7, Dumoga Bone N.P., Edwards Camp, 5.5 
km NW Toraut Dam, 0'’35’N 123°5rE, temiite 
nest, 2 October 1985, coll. PG. 

Remarks. As all of the specimens are very 
small, about 0.8 mm, it is not possible to identify 
the species confidently. The four-toothed mucro 
is identical to that of the Bornean type. 

Extralimital distribution. Borneo. 

Mimoderus saikehi Yoshii 

Mimoderus saikehi Yoshii 1980: 13. 

Material examined. Thirty-two specimens: 
32, Dumoga Bone N.P., Edwards Camp, 0°35’N 
123°5rE, temiite nest. 2 October 1985, coll. PG. 

Remarks. These specimens are also smaller 
than the typical fomi, the body length being 
about 1.4 mm. 

Extralimital distribution. Borneo. 


HABITAT PREFERENCES AND 
ENDEMISM 

One species, Salina bomeensis, was collected 
in pitfalls in a garden near the Toraut River and 
seems to be a ground-living specialist which is 
unusual in the genus. This species has also been 
found only in ground collections on Christmas 
Island (Greenslade and Yoshii unpublished re¬ 


sults) where a number of other Salina specjes 
were abundant on foliage. 

Half (52%) of the collections came from 200- 
300 m altitude in the Dumoga Bone National 
Park in lowland rainforest near the Toraut tnid 
Tumpah Rivers. A further 25 (46%) collections 
were taken from sites between 500 m and 1780 
m altitude. Among the 13 species for which there 
are more than single records, seven occurred 
both at low and high altitudes, including B. 
wallacei which is endemic to Sulawesi. Three 
species were found only at low altitudes, C. sP- 
cf. apiana, S. bomeensis and S. greensladeae, 
none of which arc endemic. Of the remaining 
three, C. gapudi, C. sulawesica and C. incolorata. 
two of which are endemic, all appear to be 
restricted to altitudes above about 500 m. These 
observations suggest that levels of local ende¬ 
mism in paronellids are higher at higher altitudc-s. 

A similar pattern of endemism is present in the 
Orchesellini from Sulawesi (Mari Mutt 1987). 
Three species were recorded from northern 
Sulawesi, of which one from Dumoga Bone 
National Park lowland rainforest at 200-300 m 
was previously recorded from Indonesia, the 
Philippines, Micronesia and Hawaii. The other 
two species were new and are apparently en¬ 
demic. One was found at Lake Mooat and neigh¬ 
bouring localities at altitudes of 1000 m and 
higher, and the other occurred in Dumoga Bone 
National Park and on Gunung Mogogonipa ai 
altitudes above 1000 m at both localities. 

BIOGEOGRAPHY 

Of the sixteen paronellid species recorded 
here, all but one, Salina celehensis, are new 
records for Sulawesi. Five of the species are 
known to be endemic to Sulawesi, although little 
can be said about the unidentified Salina spp. A 
and B. One species occurs also in the Philippines 
and one on Bali and Sumatra. The remaining 
nine Paronellidae occur elsewhere in the Indian 
Ocean, Malaysia and Indonesia west of Sulawesi. 
At specific level, the greatest affinity of the 
Sulawesi paronellid fauna is with faunas from 
Borneo. The four cyphoderid species have simi¬ 
lar distributions to this. All occur afso on Borneo 
and elsewhere, but e.xclusively in the Oriental 
region. None of the Sulawesi species has been 
recorded as yet to the east from the Moluccas. 
Melanesia or Australia. 
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A similar geographical pattern is seen at the 
generic level. Of the genera recorded, two, 
Microparonella and Salina, are widely distrib¬ 
uted and are pantropical or nearly so. 
Bromacanthus and Callyntruni seem to be re¬ 
stricted to southeast Asia (Suhardjono 1991), 
although Bromocanthiis may occur in Papua 
New Guinea (Yoshii, unpublished results). How¬ 
ever, the faunas of some territories and islands in 
the region are not at all well known. The distri¬ 
bution of collembolal faunas on Sulawesi con¬ 
forms to Weber’s, rather than Wallace’s, line. 

In summary, for both families, the northern 
Sulawesi fauna has Oriental affinities, with the 
closest relationship at species level withtaxa 
from the nearest major island, Borneo. The 
island of Sulawesi is considered to be composite 
in origin, partly formed from Asian crustal blocks 
and partly from terranes rifted from northwest 
Gondwana (Burrett et al. 1991). It is believed 
that the northern arm, from which these collec¬ 
tions came, supports a fauna which is Oriental in 
origin. This is consistent with the distributional 
patterns observed in the Collembola. 
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ON A COLLECTION OF UPOGEBIIDAE (CRUSTACEA, THALASSINIDEA) 
FROM THE NORTHERN TERRITORY MUSEUM, AUSTRALIA, 

WITH THE DESCRIPTION OF TWO NEW SPECIES. 
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Laboratory of Crustacea, Shikoku University, 
771-11 Tokushima, Japan. 


ABSTRACT 

Ten species of the decapod crustacean family Upogebiidae, Upogebia darwinii. U. 
bowerbankii. U. ancylodactyla, U. tractabilis, U. carinicauda, Gebiacantha priochela 
sp. n., Neogebicula fallax, Acutigebia kyphosoma sp. n., and Wolffogebia inermis are 
reported from northern Australia, and one species, U. wiihshienweni, from Hong Kong. 
The holotypes of Gebiacantha acutispina and G. niugini were re-examined in the 
course of comparison with G. priochela. Upogebia hexaceras and U. octoceras are 
again synonymized with U. darwinii. Upogebia balmaonim and U. laemanu from the 
Seychelles are synonymized with U. tractabilis. The subgenus Sakai, 1982, 

and the subgenus Neogebicula Sakai, 1982, are elevated to generic level. The genus 
Wolffogebia is discussed. 

Keywords: Crustacea, Decapoda,Thalassinidea,Upogebiidae,AcM/igefcia, Gebiacantha, 
Neogebicula, Upogebia, Wolffogebia, new taxa, northern Australia, Hong Kong. 


INTRODUCTION 

In 1979, Poore and Griffin summarized the 
information on Australian upogebiids (Crusta¬ 
cea, Decapoda, Thalassinidea), and recorded 11 
species: Upogebia australiensis de Man, 1927; 
U. bowerbankii (Miers, 1884); U. carinicauda 
(Stimpson, 1860); U. darwinii (Miers, 1884); U. 
dromana Poore and Griffin, 1979; U. giralia 
Poore and Griffin, 1979; U. hexaceras (Orlmann, 
1894); U. neglecta de Man, 1927; U. simsoni 
(Thomson, 1893); U. 5p/nt/ra/t5(Haswell, 1882); 
and U. tractabilis (Hale, 1941). Poore (1982) 
described U. niugini from the seas north of 
Australia. This species has been synonymized 
with G. acutispina (de Saint Laurent and Ngoc- 
Ho, 1979) by Ngoc-Ho (1989). Sakai (1984b) 
deschhed Acutigebia trypeta (Sakai, 1970) from 
Heron Island, Queensland, and added another 
new species, Wolffogebia obtifrons Sakai, 1982, 
from north-western Australia. 

This report deals with ten species from Aus¬ 
tralia, including two new species: Upogebia 
darwinii {=U. hexaceras, U. octoceras Nobili, 


1904), U. bowerbankii (= U. australiensis)-, U. 
ancylodactyla De Man, 1905; U. tractabilis (= 
U. balmaorum Ngoc-Ho, 1990, and U. laemanu 
Ngoc-Ho, 1990); U. carinicauda; Neogebicula 
fallax de Man, 1905; Gebiacantha acutispina (= 
U. niugini Poore, 1982); G. priochela sp. n.; 
Acutigebia kyphosoma sp. n. and Wolffogebia 
inermis Sakai, 1982; and one .species from Hong 
Kong, U. wuhsienweni Yu, 1931. Upogebia 
tractabilis (Hale, 1941) has been recorded from 
Gulf St Vincent, South Australia, to Rottnest 
Island, Western Australia (Poore and Griffin, 
1979: 309), from Madagascar (Sakai, 1982: 16), 
as well as from the North West Shelf of Australia 
(this paper) and the Seychelles (Ngoc-Ho, 
1990:966). The presence of U. carinicauda in 
Australia is confirmed. In all, 17 upogebiid 
species are now known from Australia. 

The following abbreviations are used in this 
paper; TL, total length in millimetres measured 
by attaching a thread from the tip of the rostrum 
to the end of the telson; CL, length of carapace; 
R, length of rostrum; BMNH, Natural History 
Museum, London; BLT, Biological Laboratory, 
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Shikoku University, Tokushima; NMV, Mu¬ 
seum of Victoria. Melbourne; NTM, Northern 
Territory Museum, Darwin; RMNH, Nationaal 
Natuurhistorisch Museum, Leiden; SMF, 
Senckenberg Museum, Frankfurt am Main; 
USNM, National Museum of Natural History, 
Washington. D.C. 

Family Upogebiidae Borradaile, 1903 

Upogebiinae, Borradaile, 1903;542. 

Type genus: Upogebia Leach. 1814. 

Genus Upogebia Leach 

Upogebia Leach, 1814;4()0. 

Upogebia - Sakai, 1982;8. 

Type species. Cancer (Astacus) stellatus 
Montague, 1808. by monotypy. 

Extended Diagnosis. Usually gonochoristic. 
Rostrum broadly or narrowly triangular, rounded 
or obtuse apically; ventral margin with or with¬ 
out teeth. Anterior portion of carapace including 
rostrum flattened dorsally, armed with teeth and 
setae; lateral crest distinctly produced anteriorly 
or reduced, flanked on each side by furrow. 
Anterolateral margin of carapace with or without 
teeth. Cervical groove well-marked, with or 
without posterior marginal teeth. Linea 
thalassinica extending continuously or discon- 
tinuously length of posterior carapace, or absent. 
Abdomen depressed, segment 6 usually rectan¬ 
gular, pleura little developed. Telson usually 
broader than long or quadrate in form, with sides 
parallel or converging posteriorly. 

Eyestalk subglobose. Maxilliped I epipod 
absent or reduced. Maxilliped 2 with exopod. 
Maxilliped 3 ischium with crista dentata usually 
absent or faintly marked, and merus unarmed on 
mesial margin; cxopod present. Pereopod 1 .sym¬ 
metrical, chelate or subchelate. Percopods 2-4 
simple and pereopod 5 simple or subchelate. 
Pleopod I absent in male and biarticulate in 
female. Pleopods 2-5 biramous, broadly or nar¬ 
rowly foliaceous, without appendix intemae; 
pleopod 2 in male without appendix ma.sculina. 
Uropod narrow or broad, exopod without suture. 

Remarks. Upogebiid species are usually 
gonochoristic. However. U. wuhsienweni Yu, 
1931, from ChinaandTaiwan, and U. narittensis 
Sakai, 1986, from Japan, are hermaphroditic, 
having a genital pore on the coxa of pereopod 3 
in both sexes. 


Upogebia darwinii (Miers, 1884) 

Gebiopsis danvinii Miers, 1884;281 (partim) 
pi. 32, fig. A. 

Gebia (Gebiopsis) hexaceras Ortmann 
1894;23, pi. 3, fig. 1. 

Upogebia (Gebiopsis) octoceras Nobili 
1904; 236. 

Upogebia (Calliadne) darwinii - Poore and 
Griffin, 1979;292 (partim, fig. 46 = U. 
carinicauda). 

Upogebia (Upogebia) darwinii - Sakai 
1982;17, 105, figs 3a, 4a-c, pis Al-3, C3. 

Upogebia hexaceras - Ngoc-Ho, 1990;979, 
fig. 8. 

Upogebia octoceras - Ngoc-Ho, I990'98'‘ 
fig. 9. 

Upogebia darwinii - Ngoc-Ho, 1990;984. 

Material. NTM Cr.0(X)094, one female, TL 
45.0, Bynoe Harbour. NT, 12°42’S, 130°34'E, 
2-3 m, 30 October 1981, coll. P. Byers, FV 
Skelton trawl. NTM Cr.000128, one male. TL 
25.0; 3 females, TL 18.0-16.0, Dudley Point. 
Darwin. NT, 11 December 1981, coll. P. Homer, 
in intertidal sponge. NTM Cr.000466, one male. 
TL 27.0; one male, TL 28.0, North Shell Island, 
Darwin. NT. AJB/13,23 J une 1983, host; PetrosUi 
sp. (det. J.N.A.Hooper), coll. P. Horner. NTM 
Cr.000513, 2 males, TL 28.0-27.0; 2 ovig. fe¬ 
males. TL 33.0-29.0; 4 females, TL 35.0-32.0. 
North West Shelf. WA, 19‘='52’S 1I7°32'E, 29 
May 1983,70-80 m, coll. L. Bullard, trawl. NTM 
Cr.000776, one male, TL 27.0; one ovig. female. 
TL 31.0, off Table Head, Port Essington, NT. 
1 l‘='14.7-S 132°10’E, CP/46, 12 May 1983, 5 m.' 
coll. N.L. Bruce. NTM Cr.000777, one male, TL 
17.0; one ovig. female, TL 30.0, Table Head, 
Port Essington, NT, 11°14.8’S I32°10.8’E, CP/ 
44, 11 May 1983, coll. N.L. Bruce. NTM 
Cr.000794, one male, TL 28.0; one ovig. female. 
TL. 37.0, New Year Island, Cobourg Peninsula. 
NT, NY/2, 14 October 1982, 10 m. coll. A.J. 
Bruce. NTM Cr.000797, one male, TL 12.0, 
Dudley Point, Darwin. NT, 11 December 1981, 
coll. P. Homer, intertidal reef fiat, sponge. NTM 
Cr.000798, one male, TL 23.0, Lee Point, Dar¬ 
win, NT, LP-I, coll. J.R. Hanley. NTM 
Cr.000800, one male, TL; 30.0, one ovig. fe¬ 
male, TL 29.0, Channel Island, Darwin Harbour. 
NT, 20 August 1982, 11 m, coll. P. Homer, from 
.sponge. NTM Cr.000836. one male, TL 32.0; 
one ovig. female, TL 33,0, Barracuda Reef. 
Gove, NT, 12°14.4’S 136°41.4’E, 27 September 
1976, coll. NT Fisheries Dept. NTM Cr.000837. 
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2 males, TL 29.0 - 27.0; 2 ovig. females, TL 32.0- 
25 0- 2 females, TL 26.0-25.0. Coral Bay, Port 
Essington, NT, ITIO.S'S 132°03.1’E, 6 m. CP/ 
11, 19 July 1981, coll. J.N.A. Hooper. NTM 
Cr.000844, one male, TL 28.0; 2 ovig. females, 
TL 31.0-26.0, Coral Bay, Port Essinglon, NT, 

11°1 L2’S 132°03.rE, OP/6,23 June 1981, 3 m, 
coll. J.N.A. Hooper, in sponge. NTM Cr.000869, 

8 males. TL 31.0-19.0; 10 ovig. females, TL 
36.0-27.0, North West Shelf. WA, 19°20.2’S 
115°44.rE, NSW-34, 29 January 1984, 308- 
306 m, trawl, coll. A.J. Bruce. NTM Cr.000920, 
one male, TL 22.0, Lee Point, Darwin, NT, 13 
December 1981. intertidal, coll. J.N.A. Hooper. 

Diagnosis. Rostmm broad or narrow, with 4- 
10 (usually six to eight) marginal spines. Linea 
thalassinica extending hall length of posterior 
portion of carapace posterior to cervical groove. 
Telson broader than long. Pereopod 1 chelate, 
ventral moral spines usually present, distomesial 
and distolateral margin of propod usually with¬ 
out spines; mesial surface of dactyl with 5-15 
granules on longitudinal median carina; cutting 
edge of fixed finger with row of spiniform or 
rounded denticles. Lateral expansion of abdomi¬ 
nal somite 6 usually obtuse, and posterior margin 
usually denticulate. 

Remarks. Ngoc-Ho (1990:984) considered 
U. darwinii to be a distinct species from U. 
octoceras and U. Iiexaceras, without mentioning 
its relationship to U. auslraliensis and U. 
bowerhankii. She re-defined U. Iiexaceras and 
U. octoceras as valid species by the following 
characters; (1) number of rostral spines; (2) 
states of lateral expansion of abdominal somite 
6; (3) armature on the posterior border of ab¬ 
dominal segment 6; (4) fomi of telson; (5) arma¬ 
ture on the ventral margin of cheliped merus; (6) 
armature of distomesial spine on cheliped 
propodus near articulation with the dactylus; and 
(7) teeth on the cutting edge of fixed finger. 
However, examination of the present specimens 
confirmed that U. darwinii, U. octoceras and U. 
Iiexaceras are conspccific, because the charac¬ 
ters adopted by Ngoc-Ho have intennediate forms 
and individual variations as shown in the follow¬ 
ing examples. 

In four specimens, one female (NTM 
Cr.00()094), one male (NTM Cr.000798), one 
male and one ovig. female (NTM Cr.()()0794), 
the lateral expansion of abdominal somite 6 is 
obtuse; the telson is broader than long, the 
distomesial spine of the cheliped propod is ab¬ 
sent as in U. darwinii and U. octoceras. How¬ 


ever, in the female (NTM Cr.000094), there are 
six rostral spines, the teeth on the fixed finger are 
rounded, and the po.sterior margin of abdominal 
somite 6 is smooth as in U. octoceras. In the male 
(NTM Cr.000798), there are four rostral spines, 
the posterior margin of abdominal somite 6 is 
finely denticulate; and the teeth on the fixed 
finger are triangular as in U. darwinii. In the male 
and the ovigerous female (NTM Cr.000794), 
there are four rostral spines, the posterior margin 
of abdominal somite 6 is smooth as in U. darwinii, 
and the teeth on the fixed finger are either 
triangular (male), as in U. darwinii, or rounded 
(female), as in U. octoceras. 

Most of the specimens examined have the 
lateral expansion of abdominal somite 6 pro¬ 
duced into an obtuse or a pointed triangle, as in 
U. Iiexaceras. However, in three male and fe¬ 
male specimens (NTM Cr.000513), the teeth on 
the fixed finger are rounded in shape, as in U. 
octoceras. while in the other female they are 
denticulate, as in U. he.xaceras or U. danvinii. In 
two male specimens (NTM Cr.000466), the teeth 
on the fixed finger are rounded as in U. octoceras, 
while in the female these are triangular, as in U. 
he.xaceras. In three females (NTM Cr.000128), 
the teeth on the fixed finger are rounded as in U. 
octoceras, while in the remaining male these are 
triangular, as in U. darwinii or U. Iiexaceras. 

In two specimens, (NTM Cr.00()76), one male 
and one ovigerous female, the lateral expansion 
of abdominal somite 6 is triangular, as in U. 
Iie.xaceras, the telson is broader than long, as in 
U. darwinii and U. octoceras, while in the male 
there are six rostral spines, and the distomesial 
spine of the propod is short, as in U. octoceras. 
In the ovigerous female there are lour rostral 
spines, and the distomesial spine of the propod is 
absent, as in U. darwinii. In the other two speci¬ 
mens (NTM Cr.00()80()), one male and one 
ovigerous female, there are tour rostral spines 
and the telson is broader than long, as in U. 
darwinii. However, in the male, the distomesial 
margin of the propod is armed with a short spine 
as in U.octoceras, while in the ovigerous female, 
it is unarmed as in U.danvinii. 

Distribution. Northern Territory (Darwin 
(type locality)); Western Australia (Dampier 
Archipelago); Western Australia (Cottesloe); 
Queensland (Cape York); Torres Strait (Thurs¬ 
day Island (type locality of U. he.xaceras))-. 
Indonesia {Sibo^a Stn 164, Bangka Strait); Phil¬ 
ippines (Albatross Stn 5141,617a); South China 
Sea; Thailand (Phuket); western Sumatra; Gulf 
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of Oman; Gulf of Aden (Aden, Obock and Perim 
(type locality of U.octoceras))-, Kenya; Zanzi¬ 
bar. 

Upogebia bowerbankii (Miers, 1884) 

Gebia hirtifrons Haswell, 1882:164 (non Gebia 
hirtifrons. White, 1847). 

Gebiopsis bowerbankii Miers, 1884:282. 

Upogebia octoceras australiensis de Man, 
1927:14-17. 

Upogebia (Calliadne) australiensis - Poore 
and Griffin, 1979:287. 

Upogebia (Calliadne) bowerbankii - Poore 
and Griffin, 1979:289, figs 44-45. 

Upogebia (Upogebia) bowerbankii - Sakai, 
1982:24, figs 3b-c, 4d-g. 

Material. NTM Cr.000778, one juv., TL 11.0, 
Caiman Creek, Port Essington, NT, 11°13.9’S 
132°12.3’E CP/58, 15 May 1983, 0.5 m, coll. 
N.L. Bruce. NTM Cr.000787, one female, TL 
32.0, North West Shelf, WA, 20°15.9’S 
116°25.6’E, T/24/61, 11 April 1983,42 m, coll. 
P. Blythe, trawl. FRV Soela, CSIRO 0283. 

Diagnosis. Rostrum rounded on anterior mar¬ 
gin, with 8-14 marginal spines. Dorsal surface of 
anterior portion of carapace setose, with scat¬ 
tered spines. Linea thalassinica extending half 
length of posterior portion of carapace posterior 
to cervical groove . Telson quadrate. Pereopod 1 
chelate, distomesial margin of propod with one 
sharp spine, distolateral margin of propod with 
one to two sharp spines; mesial surface of dactyl 
with median row of prominent denticles. 

Remarks: This species is difficult to separate 
from U. darwinii by such characters as the 
number of rostral spines, the triangular lateral 
expansion of abdominal somite 6, and the 
denticulation of periopod 1, especially that of the 
fixed finger. However, the .square telson and the 
distolateral and distomesial spines of the propod 
of pereopod 1 are characteristic in U. 
bowerbankii. Two specimens examined show 
some intermediate fonns and variations as fol¬ 
lows: the larger specimen (NTM Cr.000787) has 
10 rostral spines, the telson is about as long as 
wide, the cutting edge of the fixed finger has five 
larger, obtuse, roughly-arranged teeth, the 
distolateral margin of propod has two small 
spines and the distomesial margin has one spine. 
In the other specimen (NTM Cr.000778) there 
are six rostral spines, the cutting edge of the fixed 
finger is minutely denticulate, the distolateral 
margin of the propod has two spines and the 


mesiolateral margin of the propod has one spine. 

Distribution. Queensland (Port Molle); New- 
South Wales (Broughton Island, Avalon, 
Collaroy, Balmoral Beach, Port Jackson (type 
locality of U. australiensis), Bondi Beach); South 
Australia (Backstairs Passage, Spencer Gulf); 
Western Australia (Fremantle (type locality)^ 
Cottesloe, Lancelin Island, North West Shelf)' 
Northern Territory (Port Essington). Port 
Essington and the North West Shelf are the most 
northerly records of U. bowerbankii. 

Upogebia ancylodactyla de Man, 1905 

Upogebia (Gebiopsis) ancylodactyla de Man 
1905:599. 

Upogebia ancylodactyla - Tirmizi and Kazmi 
1979:106, fig. 1. 

Upogebia (Upogebia) ancylodactyla - Sakai 
1982:27, 105, figs 3e, 5c. 

Material. NTM Cr.000779, one female, TL 
12.0, Coral Bay, Port Essington, NT, 11°11 O’S 
132°03.4’E,6m, 16 May 1983, CP/60, coll. N.L. 
Bruce. NTM Cr.0()0831, one female, TL 22.0, 
Black Point, Port Essington, NT, 11°09.0’S 
132°08.5’E, CP/30, 10-12 m, 29 April 1982, 
coll. H. Larson and P. Homer. NTM Cr.000835. 
one male, TL 35.0; one female, TL 32.0, Table 
Head, Port Essington, NT, 11°13.5’S 132°11.5’E, 
2-4 m, CP/38, 4 May 1982, coll. H. Larson and 
P. Homer. NTM Cr.000868, 2 females, TL 20.0 
-21.0, Black Point, Port Essington, NT, 1 1°09 O’S 
132°08.5’E, CP/30, 10-12 m. 29 April 1982. 
coll. H. Larson and P. Homer. 

Diagnosis. Four rostral spines. Dorsal surface 
of anterior carapace portion setose, with two to 
four spines anteriorly. Linea thalassinica ex¬ 
tending half length of posteriorportion ofcarpace 
posterior to cervical groove on posterior portion 
of carapace. Telson broader than long, trans¬ 
verse part of U-shaped ridge denticulate. Pereopod 
1 chelate, distolateral and distoventral carpal 
spines present, distomesial spine of propod small, 
distolateral spine of propod absent, dactyl thick, 
short, incurved distally, mesial surface with 
smooth median carina, cutting edge of fixed 
finger denticulate proximally. Posterior margin 
of abdominal somite 6 smooth. 

Remarks: The present examination reveals 
some variation in the species: there are four 
rostral spines, the posterior margin of abdominal 
somite 6 is smooth, the antennular peduncle 
reaches the middle of the distal segment of the 
antenna, the dactyl of pereopod 1 is distally 
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deflexed, the cutting edge of the fixed finger is 
convex, with denticles in male (NTM Cr.000835) 
and females (NTM Cr.()00831, Cr.()0{)868), how¬ 
ever, in the larger female (NTM Cr.0(X)835) they 
are smooth, without denticles. In the small fe¬ 
male specimen (NTM Cr.000779), there are four 
rostral spines, no denticles on the posterior mar¬ 
gin of abdominal somite 6 as described above for 
the larger specimens, however, the cutting edge 
of the fixed finger of pereopod 1 is not convex, 
but slightly concave, with denticles. 

Distribution. Northern Territory (Port 
Essington); Indonesia (Smau Island near Timor 
(type locality)); Singapore; Philippines (Luzon). 
Port Essington is the southernmost record of this 
species. 

Upogebia tractabilis (Hale, 1941) 

Calliadne tractabilis Hale, 1941:276, text- 
fig. 11. 

Upogebia (Calliadne) tractabilis - Poore and 
Griffin, 1979:307, text-fig. 55. 

Upogebia (Upogebia) tractabilis - Sakai, 
1982:16, text-figs le, 2c-e. 

Upogebia balmaorum Ngoc-Ho, 1990:966, 
text-figs 1-2. 

Upogebia laemami Ngoc-Ho, 1990:969, text- 
figs 2-3. 

Upogebia tractabilis - Ngoc-Ho, 1990:971. 

Material. NTM Cr.()00789, 8 males, TL 16, 
CL 4.5 - TL 34.0, CL 7.0; 4 ovig. females, TL 
37.0, CL 7.5 - TL 33, CL 6.5, North West Shelf, 
WA, 19°50.8’S 116°34.6’E, 57 m, 10 April 
1983, coll. P. Blythe. 

Diagnosis. Rostrum triangular, with distinct 
median groove, and with four to six lateral 
spines. No linea thalassinica on carapace poste¬ 
rior to cervical groove. Telson broader than long. 
Ventral spine on antennular article 1 absent. 
Pereopod 1 chelate, with 8-13 ventral spines on 
merus in female, 5-15 in male, distoventral 
carpal spine usually absent, small distodorsal 
carpal spine present, cutting edge of fixed finger 
finely denticulate proximally, and with rounded 
proximal tooth, cutting edge of dactyl with two 
to six triangular teeth medially, and dorsal mar¬ 
gin of dactyl usually .smooth. Uropodal exopod 
with conspicuous proximal spine. 

Remarks. The present specimens, which in¬ 
clude males and females, are identified as U. 
tractabilis on the base of the spinulation and 
shape of the rostrum, the lateral crest of the 
carapace, and the morphology of pereopod 1 and 


uropodal exopod. However, some characters 
overlap those of two similar species, U. 
balmaorum Ngoc-Ho, 1990, and U. laemanu 
Ngoc-Ho, 1990 from the Seychelles. 

The Australian specimens have a median 
groove on the rostrum, four to six spines on the 
lateral margin of the rostrum, a small dorsal 
carpal spine on pereopod 1, the cutting edge of 
the dactyl is armed with two to six teeth, and 
declines toward the tip, a proximal spine on the 
uropodal exopod is present as in U. tractabilis, 
but the ventral spine on the antennular article I 
is absent, the dorsal margin of the dactyl of 
pereopod 1 is usually smooth as in U.laemanu, 
but in two male specimens it has a few tubercles 
proximally as in U. tractabilis, and the ventral 
meral margin has 5-15 spines, the ventral carpal 
spine is usually absent but in two males there are 
one to two spines as in U. balmaorum, and the 
telson is broader than long as in U. balmaorum 
and U. laemanu, and not quadrate, as in U. 
tractabilis. 

Thus, with reference to the present specimens, 
U. balmaorum and U. laemanu are not clearly 
distinguishable from U. tractabilis, so I prefer to 
treat Ngoc-Ho’s two Seychelle species as syno¬ 
nyms of U. tractabilis. 

Distribution. Known from South Australia 
(Gulf St Vincent (type locality), Spencer Gulf) to 
Western Australia (Bunbury, Cottesloe, Rottnest 
Island) and further to the North West Shelf; 
Seychelles (type localities of U. balmaorum and 
U. laemanu) and Madagascar. The North West 
Shelf is the northernmost record of the species in 
Australia. Often associated with sponges. 

Upogebia carinicauda (Stimpson, 1860) 

Gebia carinicauda Stimpson, 1860:23. 

Upogebia (Upogebia) carinicauda - de Man, 
1928:60, pis 3-4; Poore and Griffin, 1979:292; 
Sakai, 1982:35. 

Material. NTM Cr.000781, one female, TL 
39.0, reef off Mangrove Point, Port Essington, 
NT, 1I°23.6'S 132°10.5’E, 14 May 1983, CP/ 
53, coll. A.J. Bruce. NTM Cr.000791, one fe¬ 
male, TL 35.0, King and Micket’s Creek, Dar¬ 
win, NT, D-12/55,8-9 November 1972, coll. NT 
Fisheries Dept. NTM Cr.000793, one male, TL 
16.0, one female, TL 18.5, Dudley Point Reef, 
Darwin, NT, 19 September 1981, AJB-3, coll. 
A.J.Bruce. NTM Cr.(M)0795, one male, TL 13.0, 
attacked by Peregrinamor sp. on thorax, Dudley 
Point, Darwin, NT, 12°25.0’S 130°49.rE, AJB- 
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2, 1 September 1981, coll. A.J. Bruce. NTM 
Cr.000801, one female, TL 33.0, Lee Point, 
Darwin, NT, shore reef Bat, 7 September 1975, 
coll. A.J.Dartnall. NTM Cr.00832, 2 males, TL 
10.0; 2 females, TL 15.0, 16.0, Bullocky Point, 
Darwin, NT, AJB/10, 3 December 1982, coll. 
A.J.Bruce. NTM Cr.000834, 3 males, TL 16.0, 
19.0, 29.0; 4 females, TL 14.0, 15.0, 18.0, 19.0, 
Dudley Point Reef, Darwin, NT, AJB/6, 20 
September 1982, coll. A.J. Bruce and P. Homer. 
NTM Cr.000838, one female, TL 19.0, Lee 
Point, Darwin, NT, 12°19.5'S, 130°52.5’E, AJB/ 
8, 23 September 1982, coll. A.J. Bruce. NTM 
Cr.000840, one ovig. female, TL 38.0, Barra¬ 
cuda Reef, Gove, NT, 12°14.4’S 136°41.4’E, 27 
September 1976, coll. NT Fisheries Department. 
NTM Cr.00841, 2 males, TL 15.0, 19.0, Dudley 
Point, Darwin, NT, AJB/5, 19 September 1982, 
coll. A.J.Bruce. NTM Cr.000843, one male, TL 
17.0; one female, TL 30.0, East Point, Darwin, 
NT, reef flat, AJB/11, 1 January 1983, coll. A.J. 
Bruce. 

Diagnosis. Rostrum with four subterminal 
spines, ventral surface unarmed. Linea 
thalassinica discontinuous, upper line halfway to 
cervical groove posteriorly, and ventral line 
anterior to posterior margin of carapace. Antero¬ 
lateral margin of carapace with single spine. 
Telson broader than long; transverse part of U- 
shaped ridge sharply elevated. Pereopod 1 
subchelate, four to five sharp meral spines 
ventrally on proximal half, sharp dorsal meral 
subterminal spine, two sharp distomesial carpal 
spines dorsally, two small distolateral carpal 
spines dorsally. and sharp distoventral carpal 
spine; chela distorted, dorsal margin of propod 
smooth to denticulate, with triangular spi ne proxi- 
mally, ventral margin with sharp spine at base of 
fixed finger, fixed finger short, with four to five 
teeth at cutting edge, dactyl granulate on cutting 
edge, with longitudinal row of 13-16 granules on 
mesial surface. 

Remarks. There is little variation in this 
species. Usually there are four rostral spines, but 
five in two female specimens (NTM Cr.0()0801, 
Cr.()()0843). 

Distribution. Hong Kong (type locality); South 
China Sea; Tong King; Vietnam (Ho Chi Minh 
City); Philippines (Luzon); Samoa; Papua New 
Guinea(Buka, New Britain); Torres Strait; North¬ 
ern Territory (Cape Arnhem, Darwin); Indone¬ 
sia (Sawu, Ambon); Sri Lanka; India (Bombay); 
Madagascar (Nossi Be). 


Upogebia wuhsienweni Yu, 1931 
(Figs 1-2) 

Upogebia wuhsienweni Yu. 1931:86. 

Upogebia (Upogebia) wuhsienweni - Sakai. 
1982:59. 

Material. NTM Cr.0()3934a, one male, TL 
35.0, CL (including rostrum) 1.0; NTM 
Cr.003932b. one female, TL 44.0, CL 11.0: 
NTM Cr.003932c, one female, TL 39.0. CL 
10.2, Sai Kung, Hong Kong. 13 April. 1986. 
2°22.8-N 114°16.2’E, coll. P. Hutchings and E 
Wells. NTM Cr.003932d, 3 males, TL 19.0- 
21.0, CL 5.0-5.5, Sai Kung. Hong Kong, 13 April 
1986, 22°22.8'N 114“16.2’E, coll. P. Hutchings 
and F. Wells. NTM Cr.0()3928, 2 males, TL 
33.0-37.0, CL 10.5-11.5, Starfish Bay, Hong 
Kong, 22°26.8'N I14°14.6’E, 12 April 1986. 
coll. R. Gibson. NTM Cr.008504, one male, TL 
20.0, CL 5.0; one female, TL 42.0, CL 12.2. 
rostral tip broken, Mirs Bay, Hong Kong, 8 April 
1986. NTM Cr.003983, one male, TL 48.0. CL 
14.0, moulted specimen, Mirs Bay, Hong Kong. 
17 April 1986. 

Diagnosis. Hermaphroditic. Rostrum triangu¬ 
lar, hirsute, with three to six lateral spines, three 
to five ventral spines. Lateral crest of carapace 
with one to five ventral spines. Anterolateral 
margin of carapace with three to six spines. Nc 
linea thalassinica on posterior portion of cara¬ 
pace. Cervical groove serrate posteriorly. Telson 
broader than long. Pereopod 1 subchelate. In 
male, seven to nine ventral meral spines, dorsal 
meral margin with one subterminal spine: 
distodorsal margin of carpus with two distinct 
spines, distoventral carpal spine sharp, and ven¬ 
trolateral margin with row of four spines; chela 
di.storted; dorsal margin of propod spinulate with 
9-11 spines, fixed finger strong, arising far front 
distoventral angle, mesial surface with crescent- 
shaped ridge distally. In female, lateral carpal 
surf^ace without ventral row of spines, mesial 
surface of propod without crescent-shaped ridge 
distally; fixed finger arising from distoventral 
angle. In male, genital pores open on coxae of 
pereopods 3 and 5, pleopod absent; in female, on 
coxa of pereopod 3, pleopod 1 uniramous, two- 
segmented. 

Description of male. Anterior region of cara¬ 
pace 1.7 limes length of posterior region. Cervi¬ 
cal groove entire, with row of denticles laterally 
anterior to crossing point of linea thalassinica. 
posteriorly unarmed (Fig. lA). Rostrum obtuse 
distally, dorsal surface setose, with four small 
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Fig. 1. Upogebia wuhsienweni Yu. 193 1. A-B. anterior region of carapace, dorsal and lateral views; C, tail-fan, dorsal view. 
D, maxilliped 3, lateral view. A-D, male, NTM Cr.0003932a. Scale in I mm divisions. 


marginal spines, medially concave, ventral sur¬ 
face with two small, sharp spines (Fig. IB). 
Posterior to rostrum, dorsal region of carapace 
with row of rounded spines laterally, almost 
smooth medially. Lateral crest flanked on each 
side by deep furrow, setose, with few spines; 
small sharp spine anteriorly, and one to two blunt 
spines at posterior part. Anterolateral margin 
with five distinct spines, with additional spine 
below tip of lateral crest. Anterolateral surface 
with six denticles. Epistome tip with two spines. 

Relative lengths of abdominal somites 1-6 and 
telson 1; 1.1; 0.8; 0.8; 0.8; 1 and 1. Telson (Fig. 
1C) 1.3 times wider than long; lateral margins 
slightly expanded proximally, converging 
posteriorly to rounded posterolateral angle; pos¬ 
terior margin convex. 

Antennular peduncle unarmed, failing to reach 
distal margin of antennal peduncle; flagella short, 
about as long as antennular peduncle. Antennal 


peduncle unarmed; scaphocerite rounded 
distally. 

Maxilliped 3 (Fig. ID) unarmed; exopod con¬ 
sisting of proximal segment and segmented 
flagellum, reaching to level equal to midpoint of 
carpus. 

Pereopod 1 subchelate. Coxa unarmed. Basis 
with obtuse proximal protuberance on ventral 
margin. Ischium with two spines on ventral 
margin. Merus (Fig. 2A) 2.3 times as long as 
wide; dorsal margin with stout subterminal spine; 
ventral surface with row of eight sharp spines 
laterally. Carpus more than half length of merus; 
dorsal margin with row of four denticles; ventro¬ 
lateral Carina with three spines; distomesial mar¬ 
gin dorsally with two sharp spines (Fig. 2B), 
distoventral angle with sharp spine. Propod more 
than twice as long as wide, 1.8 times length of 
carpus; dorsal margin with row of 10 short 
triangular spines; lateral surface with dorsal. 
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Fig. 2. Upogebia wuhsienweni Yu, 1931. A, pereopod 1, male, lateral view; B, same, mesial view; C, pereopod 1, female, 
lateral view. A-B, male, NTM Cr.0003932a; C, female, NTM Cr.0003932b. Scale in 1 mm divisions. 
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median and ventral bands of setae, ventrally with 
row of denticles; mesial surface with single 
crescent shaped ridge distally (Fig. 2B), band of 
setae dorsally, and obtuse denticle on distal 
margin. Robust fixed finger arising far from 
distoventral angle. Dactyl 0.66 times length of 
propod; dorsal margin setose; lateral surface setose 
on ventral half; cutting edge with two low teeth 
proximally, proximal tooth larger than distal. 

Pleopod 1 absent in male. Pleopods 2-5 bi- 
ramous, exopods much larger than endopods. 
Uropod with endopod about as long as telson, 
with prominent proximal protuberance on lateral 
margin. Exopod slightly longer than endopod, 
lateral margin unamied, dorsal surface deeply 
sculptured. 

Female. Pereopod 1 more slender than that of 
male (Fig. 2C). 

Distribution. China (Chiao-Chou Bay (type 
locality), near Ching-tao, Hsia-men); Hong Kong; 
Taiwan. 

Genus Neogebicula Sakai, 1982 

Neogehicula s.str. Sakai, 1982:72. 

Type species. Neogebicula alaini Sakai, 1982, 
by original designation. 

Diagnosis. Rostmm as long or longer as broad, 
continuous with anterior portion of carapace. 
Anterior portion of carapace setose, spinous 
dorsally. Anterolateral margin of carapace with 
or without spines. Cervical groove entire, with or 
without spines. Linea thalassinica not always 
extending onto posterior portion of carapace. 
Abdominal segment 6 conspicuously elongate, 
longer than somite 2. Telson smaller than ab¬ 
dominal somite 6, broader than long or longer 
than broad. 

Maxilliped 1 without epipod. Maxilliped 3 
with ischium, without crista dentata medially, 
mems unarmed. Pereopod 1 subchelate or sim¬ 
ple, carpus and propod elongate. Pereopods 2-4 
simple, pereopod 5 simple or subchelate. Pleo¬ 
pod 1 absent in male, and uniramous, two to three 
segmented in female. Pleopods 2-5 biramous. 
Uropod slender, leaf-like, expod much longer 
than endopod. 

Remarks. Neogebicula s.str. Sakai, 1982, 
was reviewed for this generic diagnosis. 
Neogebicula is similar to Upogebia in general 
features. However, it is distinguished by the 
following points: abdominal somite 6 is much 
longer than broad, and longer than somite 2; the 
telson is small compared to somite 6; the uropod 


is slender, leaf-like; the endopod is much longer 
than the telson; and the exopod is much longer 
than the endopod. Pereopod 1 with carpus and 
propod elongate in males and slender in females. 

Species included. Neogebicula alaini Sakai, 
1982; N. fallax (de Man, 1905); N. monochela 
(Sakai, 1967); N. contigua (Bozic and de Saint 
Laurent, 1972); N. gracilis (Ngoc-Ho, 1990). 

Neogebicula fallax (de Man, 1905) 

(Figs 3-5) 

Upogebia (Upogebia) fallax de Man, 
1905:601; 1928:57, pis 2-3, figs 5, 5a-g. Sakai, 
1982:53 (in part). 

Upogebia fallax - Bozic and de Saint Laurent, 
1972:377. 

Upogebia (Upogebia) piignax - Sakai, 
1984a: 161 (nec U. pugnax de Man). 

Upogebia fallax - Ngoc-Ho, 1990:973. 

Material. NTM Cr.000833, one male, TL 18, 
CL (including rostrum) 5.0; one ovig. female, 
TL 23.0, CL 6; 3 females, TL 21-17, CL 6-5; 
2 juveniles TL 10.5, Dudley Point, Darwin, NT, 
21 September 1982, coll. A.J. Bruce and P. 
Horner. 

Diagnosis. Rostrum triangular, with five to 
eight lateral spines. Anterolateral margin of cara¬ 
pace with small spine. Linea thalassinica extends 
whole length of posterior portion of carapace. 
Abdominal somite 6 elongate. Telson broader 
than long, uroptxlal exopod and endopod slender. 

Pereopod 1 in male subchelate; ventral margin 
of merus with four to seven spines, dorsal margin 
with one subterminal spine; distodorsal caipal 
margin with three sharp spines, distoventral 
carpal spine present; fixed finger short; cutting 
edge of dactyl with small proximal and large 
middle teeth, and mesial surface with median 
row of tubercles proximally. 

Perepod 1 simple in female; distodorsal mar¬ 
gin of carpus with three sharp spines, distoventral 
carpal angle unarmed; propod slender, 
distoventral angle with small spine; dorsal mar¬ 
gin of dactyl serrate, ventral margin smooth. 

Description of male. Anterior region of cara¬ 
pace twice as long as posterior region. Cervical 
groove entire, unarmed. Rostrum narrow (Fig. 
3B), slightly longer than wide, convergingdistally 
towards blunt tip, dorsal surface setose, some 
tubercles along both sides of shallow median 
groove (Fig. 3A), laterally with row of five to 
eight spines. Posterior to rostrum, dorsal surface 
of carapace setose, sparsely tuberculate; lateral 


95 


K. Sakai 


crest narrow, with row of 12-14 spines, anterior 
spine much stronger than posterior spines. Lat¬ 
eral groove narrow. Anterolateral margin of 
carapace armed with small spine behind eyestalk. 
Posterior region of carapace smooth. Epistome 
terminated in single spine. 

Abdominal .somite 6 (Fig. 3C) elongate, about 
1.6 times as long as somite 5 and twice as long as 
telson. Telson about 1.3 times as wide as long, 
convex on dorsal surface; lateral margins paral¬ 
lel anteriorly, slightly converging in posterior 
half to rounded posterolateral angles, posterior 
margin concave medially. 

Antennular peduncle slightly exceeding ros¬ 
trum, without spines; flagella about as long as 
articles 1 and 2 combined. Antennal peduncle 
slightly exceeds antennular peduncle; article 3 
with sharp subterminal spine; article 4 also with 
one to two sharp spines; scaphocerite protruded 
dorsally as slender spine. 

Maxilliped 1 (Fig. 4A) with endopod reaching 
to level of distal margin of exopod; slender distal 


protrusion of exopod two-segmented. Maxilliped 
2 (Fig. 4B) with exopod bearing four-segmented 
flagellum. Maxilliped 3 (Fig. 4C) with exopod 
bearing narrow, two-segmented distal flagellum. 

Pereopod 1 subchelate. Coxa with small 
posterodistal spine. Basis and ischium without 
spines. Merus (Fig. 5A) with four to seven spines 
on ventral margin, and subterminal spine on 
dorsal margin. Carpus 2.8 times as long as wide, 
distodorsal margin with two strong spines, one 
spine at distoventral angle. Propod twice as long 
as carpus, three times as long as wide, without 
spines; fixed finger produced anteriorly, without 
spines. Dactyl one third length of propod, donso- 
lateral surface shallowly sulcate; cutting edge 
(Fig. 5A-B) with two blunt spines on both proxi¬ 
mal and median parts, mesial surface with me¬ 
dian row of tubercles proximally (Fig. 5C). 
Pereopod 2 chelate, coxa, basis and ischium 
unarmed; mems with three to four spines distally 
on ventral margin and subterminal spine on 
dorsal margin. Carpus with two dorsal and one 



Fig. 3. Neogebicuki fallax (de Man, 1905). A-B, anterior region of carapace, dorsal and lateral views; C, abdoininal somite 
6 and tail-fan, dorsal view. A-C. male. NTM Cr.(X)0833. Scale in I mm divisions. 
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ventral spines. Pereopod 3 with coxa, basis and 
ischium unarmed; merus with three spines on 
ventral margin, without spines on dorsal margin; 
carpus with one dorsal and one ventral spines 
distally. Pereopods 4 and 5 unarmed. 

Pleopod 1 absent. Uropod exopod and endopod 
(Fig. 3C) long and slender; exopod more than 
twice as long as telson, endopod smaller and 
shorter than exopod; protopod with spine near 
base of endopod. 

Description of female. Anterior region of 
carapace more spinulate than in male. Rostrum 
with six to eight spines on lateral margin, lateral 
crest of carapace with 12-13 spines. Cervical 
groove laterally with four to five spinules. 

Pereopod 1 (Fig. 5D) more slender than in 
male. Coxa with tubercle on posterodistal part. 
Ischium with tubercle on ventroproximal part. 
Merus 3.7 limes as long as wide, with five spines 
on ventral and one subterminal spine on dorsal 
margin. Carpus half length of merus, two sharp 
spines on dorsal angle, one spine on distomesial 
margin, no spine at distoventral angle. Propod 
slender, four times as long as wide, 1.8 times 
length of carpus, fixed finger (Fig. 5D-E) repre¬ 
sented as a small spine, not protruding over distal 
margin of propod. Dactyl 0.33 length of propod. 
mesial surface slightly convex in middle line, 
dorsal margin serrate, and cutting edge unanned. 

Pleopod 1 two jointed. Eggs as few as 12 eggs 
in number, but large, measuring 1.3 mm in 
diameter. 


Remarks. Neogebicula fallax was once 
thought to be identical to U.pugnax de Man, 
1905 (Sakai, 1982:52). The present male speci¬ 
men from Australia, the male of the type de¬ 
scribed by de Man, and the male treated by Ngoc- 
Ho (1990:974) all differ in some points. In de 
Man’s male type specimen, measuring 12 mm in 
total length (1928:57, PI. 3, figs 5a-g), the tefson 
has a very small spine in the middle of the 
posterior margin, and the propod of the cheliped 
has a row of spines on the dorsal margin (de Man, 
1928, PI. 3, fig 5c), while in the present male, as 
well as Ngoc-ho’s male measuring 7 mm in total 
length, the telson has no median spine on the 
posterior margin, and the propod of the cheliped 
is unarmed. In de Man’s as well as Ngoc-Ho’s 
males, the dactyl of pereopod 1 is armed dorsally 
with small corneous denticles, whi le in the present 
male it is slightly denticulated. In the present 
female, the dactyl of pereopod 1 has conspicuous 
corneous spines. 

The present male and female show further 
variation in some characters. In the male, 
pereopod 1 is subchelate, the distoventral carpal 
spine is present, the fixed finger is stout, the 
cutting edge of the dactyl armed with two obtuse 
teeth, the telson conspicuously concave on its 
posterior margin, and the cervical groove is 
without spines laterally. In the female, pereopod 
1 is simple, the distoventral carpal spine is 
absent, the fixed finger is not developed, being 
represented only by a small spine, the cutting 



Fig. 4. Neogebicula fallax (de Man, 1905). A-C, maxillipeds 1-3, lateral views. Male, NTM Cr.000833. Scale in 1 mm 
divisions. 
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Fig. 5. Neogebicula fallax (de Man, 1905). A, pereopod 1, lateral view; B, pereopod 1, distal part of propod and dactyl, lateral 
view; C, same, medial view; D, pereopod I, lateral view; E, pereopod 1 .distal part of propod and dactyl, lateral view. A-C, male 
and D-E, female, NTM Cr.000833. Scale in 1 mm divisions. 


edge of the dactyl is unarmed, the telson is 
slightly concave on the posterior margin, and 
the cervical groove is provided with a few 
spines. 

Distribution. Indonesia (Samau (type local¬ 
ity), West Timor); Northern Territory (Darwin). 
Darwin is the southernmost record of N. fallax. 

Genus Gebiacantha Ngoc-Ho, 1989 

Gebiacantha Ngoc-Ho, 1989:118. 

Type species. Upogebia talismani Bouvier, 
1915, by original designation. 

Diagnosis. Rostrum elongate, lateral crest 
scarcely produced anteriorly; ventral margin 
with one or more spines. Anterolateral margin of 


carapace with two or more spines. Telson slightly 
or strongly concave on posterior margin. 
Maxilliped 3 with or without finely denticulate 
crista dentata on ischium; exopod present. 
Pereopod 1 subchelate; carpus and propod anned 
with many spines; fixed finger spiniform, not 
exceeding half dactyl length. Pereopods 1-3 or 4 
with coxa bearing mesial spines. Uropod rela¬ 
tively long, exopod exceeding telson. 

Gebiacantha acutispina (de Saint Laurent 
and Ngoc-Ho, 1979) 

(Fig. 6) 

Upogebia acutispina de Saint Laurent and 
Ngoc-Ho, 1979:57, figs. 1-24. 
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Fie 6 Gebiacanthaaculispma(deSamtLsi\iT£nl&>lgoc-Uo. 1979). A, dactyl, lateral view; B, same, medial view; C, dactyl, 
lateral" view; D, same, medial view. A-B, female, holotype of Upogebia acutispina, BMNH 1892-3-26. Upogebia niugini 
(Poore 1982). C-D, female, holotype, NMV J 1653. Scale in I mm divisions. 


Upogebia ceratophora - Sakai, 1982:49 
(partim). 

Upogebia niugini - Poore, 1982:169, figs 1,2. 

Gebiacantha acutispina - Ngoc-Ho, 1989:122. 

Material. HOLOTYPE of U. acutispina, - 
BMNH 1892-3-26, one female, TL 29.0, CL 9.0, 
Australia, Holothuria Bank, 13°35’S 126°00’E. 
Coll, and date unknown. 

PARATYPE of U. acutispina,- one male, TL 
23.0, CL 7.0, same data as for holotype. 

HOLOTYPE of U. niugini - NMV J 1653, one 
female, TL 27.0, CL 9.1, Papua New Guinea, 
Port Moresby, 80 m off E side of Esade Reef, 28 
July 1981, 15 m, shelly-muddy sediment, J. 
Watson and J. Carey. 

PARATYPES of U. niugini - NMV J1653, one 
female, TL 23.0, CL 7.1; 1, TL 25.0, CL 8.1, 
same data as for holotype. 

Diagnosis. Rostrum 1.5 times as long as wide, 
hirsute, with seven lateral spines, three ventral 
spines. Four anterolateral spines. Lateral crest 
only slightly developed anteriorly. Cervical 
groove with seven posterior spines. Linea 
thalassinica extends whole length of posterior 
portion of carapace. Telson slightly wider than 
long, posterior margin concave. Pereopod 1 with 
eight ventral meral spines, one to two dorsal 
meral subterminal spines; two distomesial car¬ 
pal spines, five dorsal carpal spines, distoventral 
carpal spine short, ventrolateral margin unarmed; 


dorsal margin of propod with 12 sharp spines, 
mesial surface with three rows of sharp spines, 
ventral margin with three sharp spines at base of 
fixed finger; fixed finger with three denticles on 
cutting edge proximally; dorsal margin of dactyl 
.spinulatc, and mesial surface longitudinally cari¬ 
nate, with row of tubercles medially. 

Remarks. The female holotypes of Upogebia 
acutispina and U. niugini were re-examined. 
Gebiacantha niugini is already a junior synonym 
of G. acutispina, as Ngoc-Ho (1989:122) stated, 
without giving any specific reasons. Poore 
(1982:172) mentioned that “the three ventral 
rostral spines are shorter in U. niugini, the telson 
relatively broader, and the rostrum narrower 
than in U. acutispina”. In addition, it is notice¬ 
able that the spines on the carpus and propod of 
pereopod 1 are shorter and fewer in number than 
in G. acutispina. Observations of the two female 
holotypes reveal that in G. acutispina the cutting 
edge of the fixed finger of pereopod 1 has three 
obtuse denticles; the dorsal margin of the dactyl 
is armed with 11 denticles on its proximal two- 
thirds (Fig. 6A), and is smoothly carinate on the 
distal one-third. In G. niugini, the cutting edge of 
the fixed finger has two obtuse denticles, the 
dorsal margin of the dactyl has 15 more distinct 
denticles (Fig. 6C) than has G. acutispina, and 
also is carinate on the distal third. The armature 
of the fixed finger and dactyl in both G. acutispina 
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and G. nuigini is almost the same. The spination 
of the rostnim and pereopod 1 are also indistin¬ 
guishable as Poore (1982) mentioned. 

The holotype of U. nuigini is definitely a 
female, with the genital pore of pereopod 3 as 
shown by Poore (1982: 170). However, it seems 
that pereopod 1. detached from the body, does 
not belong to the specimen, because it is unusu¬ 
ally stout for a female; the merus is about 2.5 
times as long as wide; the propod is also broad, 
2.0 times as long as wide, and the mesial surface 
of dactyl has a median row of tubercles (Fig. 6D). 
In contrast, the female holotype of U. acutispinci 
has pereopod I merus three times as long as 
wide; the propod 2.5 times as long as wide, and 
the mesial surface of the dactyl has no median 
row of tubercles (Fig. 6B). 

Gonochorisism is found in the Upogebiidae, 
in which pereopod 1 in males is much stouter 
than in females; thus, the differences between 
the pereopod 1 of G. aculispina and U. niugini 
may be due to sexual differences. 

Distribution. Australia (Holothuria Bank (type 
locality)); Papua New Guinea (Port Moresby 
(type locality of U. nuigini)). 

Gehiacantha priochela sp. nov. 

(Figs 7-9) 

Type material. HOLOTYPE - NTM 
Cr.007322A. one male, TL including rostrum 
33.0, CL excluding rostrum 8.2, R 2.0; West of 
Fog Bay, NT. 12°41.5S I29°26.0'E. 54 m water 
depth, 23 July 1990. coll. Steve Coe, part of vast 
school on surface at night. 

PARATYPES- NTM'’Cr.0007322B,one male, 
TL 34.0, CL 9.0, R 2.0, same data as for holotype. 
(ALLOTYPE) NTM Cr.007322C. one female, 
TL 31.0, CL 8.0, R 1.8, same data as for holotype. 
NTM Cr.00850L 2 males. TL 24.0, CL 6.5, R 
1.2; TL 25.0, CL 7.0, R 1.5; one female, TL 23.0, 
CL 5.5, R 1.2, Central Great Barrier Reef. Qld. 
50 km offshore, 14 April 1988, coll. N. Preston. 
NTM Cr.008502. 2 males, TL 35.0, CL 9.0. R. 
2.0; TL 31.0, CL 7.8, R 1.5, North West Shelf, 
WA, 19°56.6’S 117°53.6'E. 42 m, 22 April 
1983, coll. FRY Soela 0283. NTM Cr.()00790, 2 
females, TL 30.0-32.0, North West Shelf, WA. 
19°58.9’S I I7°53.7’E. 22 April 1983, coll. A.J. 
Bruce. NTM Cr.00785.2 females, TL 29.0-31.0, 
North West Shelf, WA. 19'’58.9’S 117°5L3'E. 
40 m. 22 April 1983, coll. A.J. Bruce. NTM 
Cr.()00818, one female, TL 25.0, coll. FRY 
Soela, North West Shelf, WA, 1983. NTM 
Cr.()07345A. 119 males, TL 37.0-22.0, 114 fe¬ 


males, TL 38.0-21.0, 12°32’S 129°30’E, on 
surface, 26 June 1990. coll. NT Fisheries. USNM 
252595, 2 males, TL 36.0-34.0, 2 females. TL 
36.0-33.0; SMF 19478,2 males, TL 36.0-34.0, 2 
females, TL36.0-33.0. RMNH D41762,2 males. 
TL 36.0-34.0, 2 females, TL 36.0. 36.0. BLT 
5667,2 males, TL 36.0-34.0,2 females. TL 35 0; 
35.0, 12°32'S 129'’30'E, on surface, 26 June 
1990, coll. NT Fisheries. 

Other material examined. NTM Cr.0()734SB. 
30 individuals, damaged, 12°32’S 129°30’E, on 
surface, 26 June 1990, coll. NT Fisheries. 

Diagnosis. Rostrum 1.1 times as long as wide, 
with nine lateral spines, three ventral spines. 
Anterolateral margin of carapace with five spines. 
Lateral crest not produced forward. Cervical 
groove with one sharp spine. Tclson about as 
long as wide, posterior margin slightly concave. 

Pereopod 1 subchelatc. Male with 17 ventral 
meral spines, dorsal subterminal meral spine 
pre.sent; three sharp distomesial carpal spines, 
four dorsal carpal spines, dorsomesial surface 
with 26 spines, ventrolateral margin of carpus 
spinulate, distoventral .spine sharp; dorsal mar¬ 
gin of propod with nine large sharp and four 
small spines, mesial surface with three rows of 
spines, ventral margin with two spines at base of 
fixed finger; distal spine short, penultimate spine 
represented by fixed finger, strongly produced 
forward, cutting edge unarmed, small spine pos¬ 
terior to penultimate spine; dorsolateral surface 
of dactyl with row of 11 stout, corrugated trans¬ 
verse ridges. Females as in males, but with 
ventrolateral carina of carpus unarmed; mesial 
surface of propod with two rows of spines; dorsal 
margin of dactyl with five to seven stout rounded 
tubercles. 

Description of male holotype. Anterior re¬ 
gion of carapace 3.33 times longer than poste¬ 
rior. Cervical groove distinctly defined dorsally. 
extending to anterior margin of carapace across 
linea thalassinica, with some denticles on dorso¬ 
lateral and anterolateral regions, and with sharp 
anteriorly-directed spine beneath intersection 
between cervical groove and linea thalassinica. 
Linea thalassinica extending whole length of 
carapace. Rostrum (Fig. 7A) rounded, 1.1 times 
as long as wide, with four rows of spines; mar¬ 
ginal row with nine spines, and median row vvith 
seven spines, extending onto gastric region along 
median groove, central region medially with 
smooth shallow groove except in distal third, 
posterior to median convexity of anterior gastric 
region, with four tubercles; ventral surface (Fig. 
7B) strongly carinate with three sharp spines. 
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anterior spine reaching beyond rostral tip. Gas¬ 
tric region separated from rostrum by broad 
lateral groove; lateral crest with nine spines; 
major part of gastric region and rostrum with 
den.se cover of setae dorsally. Anterior margin of 
carapace with five sharp spines; lateral region 
with one (left) and three (right) tubercles. 

Antennular segment 1 with sharp distoventral 
spine, llagella shorter than peduncle. Antennal 
segment I with distoventral denticle; segment 2 
with two small proximal dorsal denticles; seg¬ 
ment 3 with four ventral spines, distal spine 
sharp; segment 4 with three sharp spines, 
scaphocerite small bifid scale. 

Maxilliped3 (Fig. 7D) with exopod consisting 
of long proximal segment and three-jointed distal 
segment; coxa with epipod, two denticles on 
mesial margin, three weak spines on lateral 
margin; basis unarmed; ischium with two small 


proximal spines on interior surface, with row of 
denticles on mesial margin. 

Pereopod 1 subchelate. Coxa (Fig. 8A) with 
one sharp mesial spine. Basis unarmed. Ischium 
with one sharp ventral spine. Merus 2.3 times as 
long as wide, with row of 17 spines on ventral 
margin and one subterminal spine on dorsal 
margin. Carpus with 30 small sharp spines scat¬ 
tered over dorsal surface, four on dorsomesial 
margin; three prominent spines (Fig. 8B) on 
distodorsal margin; one prominent spine on 
distoventral margin; lateral surface carinate 
ventraily, with row of tubercles. Propod about 
twice as long as wide, with nine sharp spines and 
four small intermediate spines on dorsal margin; 
mesial surface with rows of long setae, and three 
rows of short spines, upper row with 16 small 
spines, median row with seven spines, lower row 
with four spines, distomesial margin with two 



Fig. 7. Gebiacunlha priocheki sp. nov. A-B, anterior region of carapace, dor.sal and lateral views; C, telson and uropod; 
D. maxilliped 3, lateral view. A-I). male, holotype, NTM Cr.(K)07322A. Scale in 1 mm divisions. 
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spines; ventral margin with three spines; distal 
spine short, broadly based, unarmed; penulti¬ 
mate spine represented by fixed finger, strongly 
produced forward posterior to distal spine, un¬ 
armed on cutting edge, and small spine proximal 
to penultimate spine. Dactyl 0.8 times as long as 
propod; dorsolateral surface corrugated by series 


of 11 transverse ridges (Fig. 9B); mesial surface 
with median row of tubercles; ventromesial sur¬ 
face irregularly tuberculate (Fig. 9C); ventral 
margin proximally with row of three tubercles, 
smooth distally. 

Pereopod 2 with coxa bearing seven to nine 
sharp denticles on mesial surface. Basis and 



Fig. 8. Gebiacantha priochela sp. nov. A, pereopod 1, lateral view; B, pereopod 1, medial view; C-F, pereopods 2-5. A-F, 
lateral view, male, holotype, NTM Cr.0007322A. Scale in I mm divisions. 
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ischium unarmed. Menus (Fig. 8C) with three 
spines on ventral margin and one subterminal 
spine on dorsal margin. Carpus with three dor¬ 
sal spines and one temiinal spine on ventral 
margin. Propod unarmed. Pereopod 3 with coxa 
bearing nine sharp denticles on mesial surface. 
Basis and ischium unarmed. Mems with six to 
eight sharp spines and 10 small denticles on 
ventral margin (Fig. 8D), with terminal spine 
on dorsal margin. Carpus unarmed on dorsal 
margin, with distoventral spine. Pereopod 4 
(Fig. 8E) unarmed. Pereopod 5 (Fig. 8F) 
subchelate. 


Pleopod absent. 

Uropods (Fig. 1C) as long as telson, exopod 
1.3 times as long as wide, endopod as long as 
wide. Protopod with sharp spine on posterior 
margin. Telson 0.9 times as long as wide, ex¬ 
panded proximally on lateral margins; posterior 
margin with shallow concavity. 

De.scription of female allotype. Females show 
slight differences in spinulation and other differ¬ 
ences noted below. 

Rostmm 1.1 times as long as wide, with nine 
marginal spines. Lateral crest of gastric region 
with 9-10 spines. 



Fig. 9. Gebiacantha priochela sp. nov. A, pereopod 1, lateral view; B, dactyl lateral view; C, same, medial view; D, dactyl, 
lateral view; E, same, medial view. A, D-E, female, paratype, NTM Cr.000790; B-C, male, holotype, NTM Cr.00073220A, 
Scale in 1 mm divisions. 
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Antennal segment 1 with distoventral denti¬ 
cle, segment 2 unarmed, segment 3 with two to 
three ventral spines, segment 4 with two ventral 
spines. 

Pereopod 1 (Fig. 9A) with merus bearing six 
sharp and five small spines on ventral margin 
including one subterminal spine. Carpus with 20 
spines on dorsal surface, including three promi¬ 
nent spines on distomesial margin; one promi¬ 
nent spine on distoventral margin; lateral surface 
with thick ventral carina without denticles. Propod 
2.5 times as long as wide, with nine sharp spines 
on dorsal margin; mesial surface with rows of 
long setae and two rows of spines, upper row with 
four to five spines including distal marginal 
spine; lower row with three to four widely spaced 
spines; ventral margin with three spines, distal 
two spines sharp. Dactyl 0.8 times as long as 
propod; dorsal margin with row of five to seven 
stout, rounded tubercles (Fig. 9D); lateral sur¬ 
face with distinct median carina bearing tuber¬ 
cles proximally; mesial surface with median row 
of tubercles (Fig. 9E); ventromesial surface 
smooth; proximal half of ventral margin thick¬ 
ened. 

Pleopod 1 with two segments. 

Habitat. The specimens (NTM Cr.()()07322, 
Cr.0007345) were collected from a vast noctur¬ 
nal surface school over 16 km of quite shallow 
water. 

Etymology. The species name priochela was 
derived from the Greek words,/r/w/t. meaning a 
saw, and cluie. meaning a claw. It refers to the 
serrate dorsal margin of the first pereopod. 

Remarks. Gebkiccintlui priochela is closely 
related to G. acutispina from the seas north of 
Australia. However, it is distinguished by; the 
spines on the carpus of pereopod 1 being more 
numerous than in G. acutispina. the cutting edge 
of the fixed finger smooth, the dorsolateral sur¬ 
face of the dactyl in the male corrugated by a 
series of transverse ridges, and a median carina 
on the mesial surface of the dactyl. In G. 
acutispina. the cutting edge of the fixed finger 
has a few obtuse denticles, and the dactyl docs 
not have a carina or a row of tuberculate ridges 
on the dorsal margin, but has a row of 11-15 
denticles on the proximal two-thirds of the dorsal 
margin and is smooth distally. De Saint Laurent 
and Ngoc-Ho {1979:62) state in their description 
“Dactyle .... face interne lisse,..." and this char¬ 
acter could be confirmed upon examination of 
the female holotypc of G. acutispina. The mesial 
surface of the dactyl is carinate medially with a 
row of tubercles in the female holotypc of 


Upogebia nuigini (probably not female but male 
as stated in the remarks on G. acutispina). How¬ 
ever. this difference is due to gonochorism. 

The carpus of pereopod 1 of the female holotypc 
of G. acutispina has 12 curved spines scattered 
over the dorsal edge, including two prominent 
spines on the distal mesial margin; the propod 
has 12 spines on the dorsal margin, three iiTcau- 
lar longitudinal rows of strong curved spines on 
the mesial surface, the upper row with eight 
spines, the median and lower rows each with six 
spines; the cutting edge of the fixed finger has 
three obtuse denticles; the dorsal margin of the 
dactyl has a row of 11 denticles on its proximal 
two-thirds, and the mesial surface lacks a median 
row of tubercles. 

The female of G. priochela. however, has 
about 20 spines on the dorsal surface of the 
carpus of pereopod 1, including three sharp 
.spines on the distomesial margin; the propod has 
nine spines on its dorsal margin; with two inegu- 
lar longitudinal rows of spines on the mesial 
surface, the upper row with four to five spines, 
the lower row with three to four spines; the 
cutting edge of the fixed finger is smooth; the 
dactyl with a row of five to seven tliick rounded 
tubercles dorsally, mesially with a distinct me¬ 
dian carina bearing tubercles proximally; in the 
male the carpus of pereopod I has 30 spines, the 
propod has nine spines on the dorsal margin; the 
mesial surface with three rows of spines, the 
upper row with 16 small spines, the middle with 
eight, and the lower with five; the cutting edge of 
the fixed finger is unarmed; the dorsolateral 
surface of the dactyl has a row of transverse 
ridges, and the mesial surlace has a row of 
tubercles medially. 

This new species is gonochoristic in the exter¬ 
nal characters of pereopod I; the propod of 
pereopod I in males is broader, and the mesial 
surface more spinous, than in females; the tuber¬ 
cles on the dorsal surface of the dactyl are acute 
in male, while they arc rounded in females; and 
the dorsolateral surface of the dactyl is remark¬ 
ably different in the sexes. 

There are apparently two forms of males, 
differing in the morphology of pereopod I. In the 
first type, pereopod 1 is stout, with a very small 
fixed finger, the external surface of the propod 
has a longitudinal row of large rounded tuberclc.s 
near the ventral border, and the mesial surface i.s 
covered with tubercles and spinules. The second 
type has a slender peropod similar to that in the 
female, with a large fixed finger, the external 
surface of the propod has a row of small tuber- 
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cles, and the mesial surface has rather large 
spines. 

Among the type specimens of Gebiacantha 
priocliela, the “stout” form was found on the 
North West Shelf and the “slender" mainly from 
Queensland. Material from Darwin exhibits both 
forms NTM Cr.007345A contains two “stout” 
males and three “slender” ones). 

Distribution. Queensland (central Great Bar¬ 
rier Reef), Northern Territory (west of Fog Bay 
(type locality)); Western Australia (North West 
Shelf). 

Aciitigebia Sakai, 1982 

Acutigebia s. str. Sakai, 1982:69. 

Type species. Gebki danai Miers, 1876, by 
subsequent designation. 

Diagnosis. Rostrum triangular, with apical 
spine, lateral crest produced anteriorly with 
pointed tip. Banked on each side by broad fur¬ 
row. Anterolateral margin of carapace unarmed. 
Cervical groove well marked. Linea thalassinica 
extending whole length, partly posteriorly, or 
absent. Abdomen depressed, abdominal seg¬ 
ment 6 rectangular. Telson rectangular, almost 
straight on posterior margin. Maxilliped I with¬ 
out epipod. Maxilliped 2 with dactyl attached to 
propod subterminally; exopod with biarticulatc 
Bagellum. Maxilliped 3 with ischium bearing 
crista dentata on mesial surface, merus with two 
to four sharp spines on mesial surface; exopod 
with biarticulatc flagellum. Pcrcopod 1 
subchelate; dactyl sulcale on dorsolateral sur¬ 
face. Pereopods 2-4 simple, pereopod 5 
subchclate. Pleopod 1 absent in male, uniramous, 
biarticulatc in female. Pleopods 2-5 biramous, 
without appendix intemae. Uropod longer than 
telson. 

Remarks. Poore and Griffin (1979:303) first 
noticed that “This species ( U. simsoni (Thomson, 
1893)1 is notable among Upogebia in having a 
mesial row of spines on the ischium of maxilliped 
3”. Later, Sakai (1982:69) established the 
subgenus Acutigebia for the species U. danai 
(Miers, 1876), U. simsoni, U. sp.adeMan, 1928, 
and U. irypela Sakai, 1970, on the basis of the 
crista dentata mentioned above and other char¬ 
acteristics. 

In the gems Acutigebia, the rostrum is broadly 
separated from the lateral crests by a broad 
interspace, while in Upogebia, Neogebicula and 
Wolffogebia the rostrum is usually separated 
from the lateral crests by a narrow, deep fissure, 
and in Tuerkayogebia Sakai, 1982 it is simply 


produced forward without development ot lat¬ 
eral crests. The dactyl of maxilliped 2 usually 
articulates with the distal face of the propod. 
However, in A. simsoni, A. kyphosoma sp. n., and 
probably A. trypeta, it articulates vcntrally with 
the suhterminal part of the propod. In A. 
kyphosoma sp. n., the exopods of both maxilliped 
2 and 3 have a two-segmented Bagellum, while 
Upogebia has a multi-articulate flagellum. 

Miers' specimen of Acutigebia danai was sent 
to me by courtesy of Mr Paul Clark of the Natural 
History Museum, London, but it could not be 
verified as the type, due to the brevity ol Miers’ 
original description. 

Species included. Acutigebia danai (Miers, 
1876), A. simsoni (Thomson, 1893), A. 
kyphosoma sp. n., A. sp. a (de Man, 1928), and 
probably A. trypeta (Sakai, 1970). 

Acutigebia kyphosoma sp. n. 

(Figs 10-11) 

Type material. HOLOTYPE - NTM 
Cr.000782, one ovig. female, TL 14.0, CL 4.0 
including rostrum; 9 eggs attached, diameter 0.5 
mm. North West Shelf, WA, 19°55.0’S 
117°54.5’E, 7 April 1983, TI5, coll. P. Blythe. 

Diagnosis. Rostrum triangular with four to 
five lateral spinules. Lateral crest widely sepa¬ 
rated from rostrum, apically pointed. Anterola¬ 
teral margin of carapace unarmed. No linea 
thalassinica on posterior portion of carapace. 
Maxilliped 3 with row of denticles on mesial 
surface of ischium. Tel.son broader than long, 
posterior margin slightly concave, with median 
spine. Pereopod 1 subchelate; ventral meral 
margin roughly spinulale, dorsal subterminal 
spine of merus present; distomesial carpal spine 
absent, distoventral carpal spine small, dorsal 
margin of propod with subterminal spine; fixed 
finger short, cutting edge with four sharp teeth; 
dorsal margin of dactyl carinate, with denticles, 
dorsolateral surface of dactyl smoothly sulcate, 
dorsal region above mesial surtace setose, me¬ 
sial surface smooth, with subventral rows of setae. 

Description of female holotype. Anterior 
region of carapace, including rostrum. 1.7 times 
as long as posterior region. Rostrum triangular in 
dorsal view, widening posteriorly, with setae 
and four to five denticles laterally (Fig. lOA); 
dorsal surface sparsely denticulate, with broad, 
shallow concavity medially on anterior third of 
anterior region. Lateral crest widely separated 
from rostrum by broad, shallow grove, apically 
pointed, and with setae and 12-13 denticles 
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Fig. 10. Acutigebia kyphosoma sp. n. A-B, anterior region of carapace, dorsal and lateral views; C-G, pereopods 1-5, lateral 
views; H, distal part of propod and dactyl of pereopod 5, medial view. A-H, ovig. female, holotype, NTM Cr.000782. Scale 
in 1 mm divisions. 
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Fig. 11. Aculigebia kyphosoma sp. n. A, tail-fan, dorsal view; B-D. maxillipeds 1-3, lateral views; E, maxilliped 3, medial 
view. A-E, ovig. female, holotype, NTM Cr.0C)0782. Scale in 1 mm divisions. 
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laterally. Cervical groove entire, without lateral 
spines. Abdomen smooth, pleuron of segment 1 
narrow, widening posteriorly, pleura of seg¬ 
ments 2-5 broadly rounded, margins slightly 
setose: segment 6 rectangular. Tel.son (Fig. 11 A) 
0.7 times as long as abdominal somite 6, slightly 
wider than long, dorsally concave in posterior 
three-fifths, lateral margins converging 
posteriorly, posterior margin slightly concave 
with median spine. 

Antennular peduncle without spines, not reach¬ 
ing distal end of antennal peduncle; flagella short. 


Antennal article 3 with subterminal spine on ventral 
margin; scaphognathite bispinose (Fig. lOB). 

Maxillipcd 1 (Fig. IIB) with palp exceeding 
distal end of endopod; exopod with two-seg¬ 
mented flagellum. Maxilliped 2 (Fig. 11C) with 
dactyl subterminal, exopod with two-segmented 
flagellum. Maxilliped 3 with ischium bearinc 
mesial crista dentata (Fig. HE); merus with 
three .spines on mesial margin (Fig. IID-E); 
exopod with two-.segmented distal flagellum. 

Pereopod I subchelate. Coxa and basis un¬ 
armed. Ischium with subterminal spine on ven- 



Fig. 12. Woljfogebia inermis Sakai, 1982. A-B, anterior portion of carapace, dorsal and lateral views; C, abdominal somite 6 
and tail-fan, dorsal view. A-C, ovig. female, NTM Cr.00796. Scale in 1 mm divisions. 
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tral margin (Fig. IOC). Merus ornamented with 
roimh denticles on ventrolateral margin; dorsal 
ma^in with subterminal spine. Carpus with 
distoventral spine. Propod less than twice length 
of carpus, terminated by small spine on dorsal 
margin. Fi.xed finger triangular with sharply 
pointed tip, proximally with four sharp denticles 
on incisor margin. Dactyl shorter than propod; 
dorsal margin carinate, with denticles; lateral 
surface medially carinate, shallowly sulcate on 
dorsal half; dorsal region of mesial surface setose, 
mesial surface smooth with subventral rows of 
setae; incisor margin without spines. Pereopods 
2-5 as shown in figures (Fig. lOC-H). 

” 'Uropod (Fig. HA) larger than telson, without 
spines. Exopod longer than endopod, 1.3 times 
as long as telson; posterior margin slightly ex¬ 
ceeding telson. Protopod without spines. 

Etymology. The species name is derived from 
ihe Greek k\phos - humpbacked, plus soma - body. 

Remarks. This species is closely related to 
Acutigehia simsoni (Thomson. 1893) from Tas¬ 
mania. Acutigehia sp. a (de Man. 1928) from 
Fau-anchorage and lagoon, west coast of Gebe 
Island, Indonesia, and A. trypeta Sakai, 1970, 
from the coral reef of Amami-Oshima, Japan. 
Acutigehia kvphasoma is almost the same size as 
specimens of A. tiypeta, measuring 9.4-16.2 mm 
in total body length, and a female type of A.sp. 
a (de Man, 1928), measuring 14 mm in total 
length, but is smaller than A. simsoiii measuring 
11-40 mm (Poore and Griffin, 1979:303). The 
form of the telson is probably the clearest feature 
distinguishing it from the other three species: in 
A. kyphosoma the tefson is slightly wider than 
long, and has a posteromedian spine; \n A simsoni, 
A. sp.a(de Man 1928), and A. irypeta, the telson 
is distinctly broader than long, and lacks a pos¬ 
teromedian spine. 

Distribution. Western Australia (North West 
Shelf (type locality)). 

Genus Wolffogehia Sakai, 1982 

Wolffogehia Sakai, I982;75 

Type species. Wolffogehia phuketensis Sakai, 
1982, by original designation. 

Diagnosis. Rostrum rounded, semicircular or 
truncate, not pointed at tip. ventral margin un¬ 
armed. Anterior region of carapace without spines 
medially, but thickly seto.se or with tufts of setae, 
with or without spines lateral, characteristically 
with distinct smooth median carina. Anterolateral 
margin of carapace unanned. Lateral crest well 


produced or reduced anteriorly, flanked on each 
side by furrow. Cerv'ical groove distinct, un¬ 
armed on posterior margin. Linea thalassinica 
extending continuously or discontinuously along 
whole length of posterior carapace or anterior 
half only. Abdomen depres.sed, segment 6 broader 
than long. Telson slightly wider than long, pos¬ 
terior margin almost straight or weakly concave. 
Pereopod 1 subchelate. Pereopods 2-4 simple, 
pereopod 5 subchelate. Pleopod 1 absent in male, 
uniramous, biarticulate in female. Pleopods 2-5 
biramous, without appendices internae. Uropod 
broad; exopod longer than endopod. 

Species included. Wolffogehia phuketensis 
Sakai, 1982 (type species); VP. ohtifwns Sakai, 
1982; VP. inennis Sakai, 1982. 

Remarks. The definition of the present genus 
was revised by re-examining the paratype speci¬ 
men (Zoological Museum, Copenhagen) of the 
type species Wolffogehia phuketensisSakixi, 1982. 
The holotype was unfortunately not accessible to 
the author. 

Wolffogehia inennis Sakai, 1982 
(Figs 12-14) 

Material. NTM Cr.0()0796, one ovig. female, 
TL 30.0, CL including rostrum 8.0, Ludmilla 
Creek, Darwin, NT, 15 September 1981. coll. J. 
Hooper. NTM Cr.001995, one male , TL 23.0, 
CL 6.2, without pereopods 1, East Arm of Dar- 
win Harbour, Darwin, NT, 12°29.11’S 
I3()°54.3’E, 11 September 1984, coll. R. 
Williams. 

Diagnosis. Anterior portion of carapace hir¬ 
sute except central longitudinal carina. Rostrum 
as long as broad, setose, unarmed; ventral sur¬ 
face with median carina, unarmed. Anterolateral 
margin of carapace unarmed. Lateral crest roundly 
produced anteriorly, unarmed. Linea thalassinica 
extending whole length of posterior portion ol 
carapace. Telson subquadratc, slightly broader 
than long, posterior margin slightly concave, 
with median spine. Pereopod 1 subchelate; ven¬ 
tral meral margin unarmed, dorsal meral margin 
with one subterminal spine; distodorsal and 
distoventral carpal spine present; dorsal margin 
of propod with one subterminal spine; fixed 
finger short. 

Description of female. Anterior region of 
carapace about 1.8 times as long as posterior 
region. Cervical groove entire, unarmed later¬ 
ally . Rostrum as long as broad, hirsute, unarmed, 
lateral margins converging to obtuse tip (Fig. 
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12A); ventral surface carinate medially, without 
spines (Fig. 12B). Posterior to rostrum, dorsal 
surface of carapace hirsute except in midline and 
along cervical groove. Lateral crest hirsute, with¬ 
out spines, anteriorly produced into obtuse tip. 
Posterior region of carapace with setose band 
posterior to cervical groove. Anterolateral mar¬ 
gin unarmed. Epistome with single terminal spine. 

Telson (Fig. 12C) subquadrate, smaller than 
abdominal somite 6; lateral margins slightly 
expanded proximally, converging posteriorly; 
posterior margin slightly concave, with median 
spine. 

Antennular peduncle without spine, extend¬ 
ing beyond proximal margin of terminal seg¬ 
ment of antenna; flagella short, 0.66 length of 
peduncle. Antennal peduncle without spines; 
scaphognathite absent. Maxilliped 1 (Fig. 13A) 
with endopod extending to distal margin of 
medial border of exopod; flagellum of exopod 
slender, two-segmented. Maxilliped 2 (Fig. 13B) 
with exopod uniramous, leaf-like, extending 
beyond distal margin of merus. Maxilliped 3 
(Fig. 13C) without spines; exopod with flagellum 
two-segmented. 


Pereopod 1 subchelate. Coxa and basis un¬ 
armed. Ischium with subterminal spine on ven¬ 
tral margin. Merus (Fig. 14A) 2.4 times as long 
as wide; ventral margin with sharp proximal 
spine, dorsal margin with sharp subterminal 
spine. Carpus 0.6 times as long as merus; dorsal 
and ventral margins with sharp subterminal 
spine. Propod 1.7 times as long as carpus, three 
times as long as wide; dorsal margin with strong 
subterminal spine; ventral margin with 
subterminal triangular fixed finger; fixed fingef 
with tubercle on widely expanded distal margin 
(Fig. I4B). Dactyl 0.7 times as long as propod; 
dorsal margin carinate in proximal half, bordered 
with setae along lateral and mesial sides; lateral 
surface smooth on dorsal half, setose on ventral 
half. 

Pereopod 2 with coxa, basis, and ischium 
unarmed. Mems (Fig. 14C) with proximal spine 
on ventral margin, with subtenninal spine on 
dorsal margin. Carpus 0.6 times as long as merus, 
dorsal margin with subterminal spine. Propod 
shorter than carpus; lateral surface setose except 
on ventral half. Dactyl about as long as propod; 
lateral surface setose except medially. 



Fig. 13. Wolffogebia inermis Sakai, 1982. A-C, maxillipeds I -3, lateral views. A-C, ovig. female, NTM Cr.000706. Scale in 
1 mm divisions. 
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Pereopods 3-5 as shown in figures (Fig. 14D- 
F). 

Pleopod I uniratnous and two-segmented. 
Pleopods 2-5 biramous; cxopods foliaceous in 
larger specimens, endopods small, 0.5 exopod 
length. Eggs 1 mm in diameter. 

Uropodal exopod 1.2 times as long as wide, 
distinctly exceeding endopod and telson. 
Uropodal endopod triangular, about as long as 
tel-son; posterior margin 1.2 times as wide as long. 


Remarks. This is the first record of 
Wolffogehia inermis from Australia. 

Distribution. Indonesia (Tangerang (type lo¬ 
cality), W. Jakarta); Australia (Port Darwin). 
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F, pereopods 2-5, lateral views, setae omitted. A-F. ovig. female, NTM Cr.000796. Scale in 1 mm divisions. 
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DIOPATRA AUDOUIN AND MILNE EDWARDS (POLYCHAETA: 
ONUPHIDAE) FROM AUSTRALIA, WITH A DISCUSSION OF 
DEVELOPMENTAL PATTERNS IN THE GENUS. 


HANNELORE PAXTON 

School of Biological Sciences, 
Macquarie University, NSW 2109, Australia. 


ABSTRACT 

This study recognizes nine Australian species of Diopatra Audouin and Milne 
Edwards, of which six are newly described. A key to adults and descriptions of all 
species are provided. The variability and size-dependency of two diagnostic characters 
(extent of the branchial region and first occurrence of subacicular hooks) are analyzed. 
Ob.servations on reproduction and development are presented for eight species, 
including the description of larvae of one species. Analysis of all available information 
for the genus allows the identification of four developmental patterns ranging from 
brooding in the parental tube to presumed broadcast spawning. 

Keywords: Polychaeta, Onuphidae, Diopatra, Australia, size-dependent characters, 
developmental patterns. 


INTRODUCTION 

Species of the onuphid polychaete genus 
Diopatra Audouin and Milne Edwards, with 
their elaborately constructed tubes and exqui¬ 
site, spiralled branchiae, are intriguing to the 
intertidal collector and therefore are well repre¬ 
sented in museum collections. In spite of this, 
their taxonomy has remained confused. Diopatra 
may represent an ancient Gondwanaland genus 
and is best represented in warmer waters (Paxton 
1986). Thus, it is surprising that only three 
species have been reported from Australia: D. 
dentata Kinberg, 1865 (New South Wales and 
Western Australia), D. amboinensis Audouin 
and Milne Edwards, 1833 (Queensland) and D. 
aciculata Knox and Cameron, 1971 (Victoria). 

The present paper represents the first part of a 
world-wide revision of the genus and results 
from the study of all available material in Aus¬ 
tralian museums. The paper de.scribes the Aus¬ 
tralian Diopatra fauna, discusses the variability 
of certain taxonomic characters, reports obser¬ 
vations on the reproductive biology of some of 
the Australian species and identifies and dis¬ 
cusses the developmental patterns in the genus. 


MATERIALS AND METHODS 

Complete collecting data is given only for 
type material examined; all other material is 
listed in abbreviated form. New descriptions are 
based on complete type series, in some cases 
with large size ranges; counts and measurements 
are those of the holotype, with the paratype 
ranges in parentheses. Counts and measurements 
in redescriptions are of the type specimen exam¬ 
ined, with the range of other material in paren¬ 
theses. Body width (without parapodia) is of 
setiger 10. Terminology in descriptions and pro¬ 
cedures for SEM studies follow Paxton (1986). 
Scanning electron micrographs of antennae are 
from the proximal area where the sensory buds 
are flatter than those more distally. The key is 
artificial and is to adults only. Differential diag¬ 
noses and descriptions are given for all species. 

Abbreviations used in the text are as follows: 
AM, Australian Museum, Sydney; MNHN, 
Museum National d’Histoire Naturelle, Paris; 
MU, Macquarie University, Sydney; NMV, 
Museum of Victoria, Melbourne; NRS, 
Naturhistoriska Riksmuseet, Stockholm; NTM, 
Northern Territory Museum, Darwin; QM, 
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Queensland Museum, Brisbane; SAM, South 
Australian Museum, Adelaide; WAM, Western 
Australian Museum, Perth; ZMH, Zoologisches 
Institut und Zoologisches Museum, Hamburg. 

SYSTEMATICS 

Family Onuphidae Kinberg, 1865 
Subfamily Onuphinae Kinberg, 1865 

Genus Diopatra 
Audouin and Milne Eidwards 

Diopatra Audouin and Milne Edwards, 
1833:229 (type species Diopatra amhoinensis 
Audouin and Milne Edwards, 1833, by subse¬ 
quent designation by Malmgren 1866:180). 

Diagnosis. Tentacular cirri present; branchial 
filaments arranged spirally around trunk. 

Remarks. For a full definition see Paxton 
(1986). 

Key to the Australian Species of Diopatra 

1. a Distinct dark middorsal bands on anterior 

setigers (Fig.31A); very long dorsal cirri 
(almost as long as branchiae); parapodia 
of setigers 5-25 with ventral lobe (Fig.3 ID) 
....D. aciciilataKnox. and Cameron, 1971 
b Middorsal bands absent; dorsal cirri much 
shorter than branchiae; ventral lobe absent 
.2 

2. a Styles of antennae with transverse brown 

pigment band.3 

b Styles of antennae without brown band 6 

3. a Hooks of anterior parapodia falcate and 

bidentate.4 

b Hooks of anterior parapodia bidentate 
only.5 

4. a Very small species (width of adult 2.0 

mm or less); shafts of mandibles pale, 
calcareous cutting plates with one indenta¬ 
tion each (Fig.24A). 

.D. lillipiitiana n. sp. 

b Large species (width of adult more than 
3.0 mm); shafts of mandibles dark, 
calcareous cutting plates with two 

indentations each (Fig.l3C). 

. D. maculata n. sp. 

5. a Mandibles with very dark shafts (Fig.8(3) 

. D. dentata Kinberg, 1865 

b Mandibles with white shafts (Fig.21C) ... 
. D. albiniandibulata n. sp. 


6. a Calcareous cutting plates of mandibles 

with one indentation each (Fig.30D). 

. D. gigova n. sp. 

b Calcareous cutting plates of mandibles 
with two indentations each (Fig.l8E)....7 

7. a Antennal ceratophores with brown spots; 

pectinate setae with 6-11 teeth (Fig. 18A. 

B). D. oligopectinata n. sp. 

b Antennal ceratophores with brown rings; 
pectinate setae with 15-25 teeth.8 

8. a Distinctive brown pigmentation on 

presetal lobes and bases of dorsal cirri 
(Fig.27B); pectinate setae fiat, with thin 

stem (Fig.27G). D. hanleyi n. sp. 

b Presetal lobes and bases of dorsal cirri 
without pigmentation; pectinate setae of¬ 
ten furled, with thick stem (Fig. IG, H)... 

. D. amboinensis Audouin and Milne 

Edwards, 1833 

Diopatra amboinensis 
Audouin and Milne Edwards 

(Figs 1-6) 

Diopatra amboinensis Audouin and Milne 
Edwards, 1833:229 (Ambon); Milne Edwards 
1838:564 (check-list); Malmgren 1866:179 (des¬ 
ignation of type species); Collin 1902:742 (Thurs¬ 
day Island. Queensland); Fauvel 1930:29 (inde¬ 
terminable); Hartman 1959:298 (check-list): 
Paxton 1986:41 (generic revision). 

Diopatra dentata (not Kinberg, 1865) - 
Augener 1922:37 (Western Australia). 

Diopatra ciiprea ciiprea (not Bose, 1802) - 
Hartmann-Schrii der 1979:125, figs. 258-61 (in 
part) (Western Australia). 

Diopatra sp. - Hartmann-Schroder 1980:63 
(in part) (Western Australia). 

Diopatra n. sp. 2 - Paxton 1986:21, figs. 13b, 
13d, 14a, 14d (juvenile characters). 

Type material. LECTOTYPE - MNHN 60a: 
incomplete specimen, 33 mm long (40 setigers), 
4,0 mm wide, Ambon, Indonesia, 1829, coll. 
Quoy & Gaimard. 

PARALECTOTYPE - MNHP 60b: incom¬ 
plete specimen, 33 mm long (42 .setigers), 5.0 
mm wide, same data as lectotype. 

Additional material. WESTERN AUS¬ 
TRALIA - ZMH V9335: 1, Cape Jaubert; ZMH P- 
16651: 2, Dampier. NORTHERN TERRITORY- 
NTM W1773:2, Annesley Point; NTM W2890: L 
NTM W2891: 1; NTM W2892: 1, Cape Hotham. 
Escape Cliffs; NTM W3899; 1; NTM W.3914: 1. 
Darwin, creek ‘H’;NTMW3087: l;NTM W3823: 


116 


















Diopatra from Australia 


1 ■ NTM W3873: 1; NTM W3874: 1; NTM W3875: 

1 ■ >rTM W3876; 1; NTM W4207: 1; NTM W4208: 

1; NTM W4209: 1; NTM W42K): I; NTM W4211: 

1 Darwin. Fannie Bay; NTM W3916; 1, Darwin 
Harbour; NTM W4226; I; NTM W4227: I; NTM 
W4885: I; NTM W4886: 1; NTM W4889; 1; NTM 
W4972; 2, Darwin, LuclmillaCreek; NTMW3824; 
1 - am W20559:1, Darwin; NTM W539: 1; NTM 
W650: 3; NTM W695: I; NTM W1524: 1; NTM 
Wl'525; i; NTM W1526: I;NTMW1527: 1;NTM 
W1531: 1: NTM W1532: I; NTM W1533; 1, Gove; 
NTM W3831: 1, McArthur River, Dugong Chan¬ 
nel ; NTM W3()70:1; NTM W3()72:1; NTM W3073: 

1 Port Essinglon. Victoria Settlement; NTM 
W48111' NTM W5435: I, Shell Island, East arm. 
QUEENSLAND - AM W2()37(): 4; AM W20371:1, 
Abbot Point; QM 010625; 3. Bramble Bay; QM 
G7546' 7; AM W6()36: 2; AM W6054: 2; QM 
GMGH563: 1; QM GMGH 5b+: 1; QM GMGH 
5661; QM GUM28: 1; QM G10453: 1, Brisbane, 
Moreton Bay; QM G7546: 7, Cribb Island, Ser¬ 
pentine Creek; AM W16504:2. Gladstone, Auck¬ 
land Creek: AM W10277: 1; AM W10281: 1; AM 
W10'>82' I; AM W13325:18; AM W13326:1; AM 
W13327: T; AM W16427: 2; AM W199385: lOOf, 
Gladstone. Calliope River; QM G10555: 1, 
Gladstone Harbour; QM G10691: 7, Gladstone, 
Haye Point: AM W198986: 6, Halifax Bay; AM 
W20560: 2, Townsville. 

Complete specimens range from a juvenile 14 
mm long (80 setigers) and 1.2 mm wide, to an 
ovigerous female of length 170 mm (320 setigers) 
and width 5.0 mm. Incomplete specimens range 
in width from 0.5 to 6.0 mm. 

Diagnosis. Antennal styles with brown specks: 
four pairs of modified parapodia with bidentate 
pseudocompound hooks with short appendages; 
10-20 transverse, often rolled up pectinate setae 
with 15-20 teeth at setigcr4(); limbate setae with 
proximal shelves; mandibles with black shafts 
and calcareous cutting plates with two indenta¬ 
tions each; maxilla 1 with medially extended 
falcal arch. 

Description. Types and many specimens with¬ 
out colour pattern, others with varying amounts 
of brown pigmentation. Prostomium. palps and 
antennal styles usually with diffuse specks, 
antennal ceralophores with brown rings, 
peristomium and anterior 10-15 setigers uni¬ 
formly brown or with diffuse bands. 

Prostomium (Fig. lA) anteriorly short and 
rounded with subulate frontal palps. Ceratophores 
of antennae with I l-13(9-l5)proximal rings and 
a longer distal ring. Styles relatively long, taper¬ 


ing distally, posterior antennae about equal in 
length to setiger 9-12(13-22), anterior laterals to 
4-5 (4-11). Styles with 16-18 interrupted longi¬ 
tudinal rows of sensory buds (Fig. 2A). Buds 
slightly raised; pores of serous glands forming 
complete circles (Fig. 2B). Nuchal grooves form¬ 
ing 3/4 circles. Tentacular cirri very long, about 
2.5 to 3 times as long as peristomium. tapering 
distally, inserted subdistally on moderately long 
peristomium, almost lateral to posterior lateral 
antennae. 

Anterior parapodia with rounded pre.setal and 
subulate postsetal lobes (Fig. IB). Presetal lobe 
present to setiger 10-15. postsetal lobe becoming 
gradually smaller, but remaining as a small boss 
at end of body. Dorsal cirri subulate, becoming 
more slender posteriorly; ventral cirri subulate 
on anterior 4 (4-5) setigers. Spiralled branchiae 
(Fig. 1C) from setiger 5 (4-5), best developed on 
setigers 6-12, with 11 (up to 12) whorls, reaching 
to anterior part of prostomium when e.xtended 
anteriorly. Individual tilaments long and slen¬ 
der. Number of filaments decreasing gradually 
after setiger 12, single filaments from setiger 24- 
71 depending on size (Fig. 3), absent shortly 
thereafter. 

Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and bidentate 
pseudocompound hooks with short appendages 
and short pointed hoods. Each parapodium with 
I large median (Fig. 1D) and 2-3 less robust hooks 
(Fig. IE) projecting from main setal pocket, and 
I -2 slender hooks (Fig. 1F) from small lower pocket. 

Unmodified parapodia (setiger 5 onwards) 
with pectinate and limbate setae. Pectinate setae 
with 15-20 long teeth in transverse combs, edges 
often partly rolled inwards (Fig. IG. IH); about 
10-20 pectinate setae present per parapodium at 
setiger 40. Limbate setae (Fig. II. U) with wide, 
strongly serrated proximal shelves and slender 
wings. Lower limbate setae replaced by 2 
bidentate subacicular hooks from setiger 19-20 
(11-23), depending on size of worm (Fig. 4). 

Pygidium with two pairs of short anal cirri; 
dorsal pair as long as last four setigers, ventral 
pair 3/4 thereof. 

Mandibles (Fig. 5A) with slender slightly 
diverging shafts. Distal two-thirds of shat ts darkly 
sclerotized, lateral shelves and proximal parts 
pale. Calcareous cutting plates high, having two 
distal indentations each. Maxillae moderately 
sclerotized; Mx I characterized by medially ex¬ 
tended falcal arch (Fig. 5B, C). Some specimens 
with symmetrical maxillae, i.e. either lacking 
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Fig. 1. Diopatra amboinensis: (B-G: paralectotype, MNHN 60b; H-J: NTM W4972). A, stylized diagram of prostomium and 
peristomium, dorsal view; B. parapodium I, anterior view; C, parapodium 6, same view; D, large median pseudocompound 
hook from setiger 2; E, less robust pseudocompound hook from same; F, slender pseudocompound hook from same; G, rolled 
up pectinate seta from setiger 38; H, almost flat pectinate seta from setiger 40; I, upper limbate seta from setiger 40; J, median 
limbate seta from same. 
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Fig 2. Scanning electron micrographs of antenna of Diopatra amboinensis: A, rows of sensory buds (scale 100 pm); B, enlarged 
sensory bud (scale 10 pm). 


Mx 111 completely, or both left and right pieces 
present. Maxillary formula (based on 10 speci¬ 
mens): Mx I = 1 + 1; Mx II = 6 (4-8) + 8 (5-8); Mx 
III = 6 (0-9) -t- 0 (0-7); Mx IV=5 (5-9) + 7 (5-11); Mx 
V= 1 + 1. 

Tubes consisting of soft inner layer with outer 
layer of muddy sand predominantly with pieces 
of vegetation and occasional shells attached in 
close circles. 

Remarks. The type material consists of two 
specimens (MNHN 6()a and 60b). Both speci¬ 
mens are in relatively good condition, with 60a 



Fig. 3 Diopatra amboinensis'. Relationship between body 
width of specimens and origin of single branchial filaments 
(SBF); [r^ = 0.746, y = 7.9 x + 24, P< 0.0001 (significance of 
overall regression)]. 


being the better one. They are accompanied by 
printed labels, dated 1868, presumably the time 
of museum registration and another handwritten 
label, dated 1829, presumably the date of collec¬ 
tion. The printed label of specimen 60a has a red 
border, while 60b does not. Although Audouin 
and Milne Edwards did not designate a holotype, 
they, or a museum curator, may have intended 
the specimen with the red bordered label as such. 
Therefore, I am hereby designating specimen 
MNHN 60a the lectotype and MNHN 60b the 
paralectotype. 



Fig. 4. Diopatra amboinensis'. Relationship between body 
width of specimens and origin of subacicular hooks (SAH) [r’ 
= 0.414, y = 1.1X + 12.7, P < 0.0001 (significance of overall 
regression)]. 
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Diopatra amboinensis was described from 
Ambon, Indonesia. The original description was 
vague by modem standards; the species was 
considered indeterminable (Fauvel 1930) and 
remained rarely reported. Reports by Willey 
(1905), Pflugfelder (1929) and Lieber (1931) 
referred to other species, the identities of which 
are still unclear. Examination of the type mate¬ 
rial confimis that a widely distributed Australian 
species is indeed D. amboinensis. 

Diopatra amboinensis is a “generalized spe¬ 
cies”, lacking any striking characteristics, and 
therefore at times is difficult to distinguish from 
other species. It can generally be identified by 
the following combination of characters: antennal 
ceratophores with brown rings, antennal styles 
without a brown band, long and slender antennae 
and tentacular cirri, late occurrence of subacicular 
hooks, mandibles with dark shafts and calcare¬ 
ous plates with two distal indentations. If these 
characters cannot be utilized as a result of loss of 
pigment, dissolution of calcareous plates, etc., 
then maxilla 1 .should be examined. In medium to 
large specimens the falcal arch is extended me¬ 
dially into a flattened shelf (Fig. 5B, C). Among 
the species sympatric with D. amboinensis this 
character is present only in D. hanleyi. However, 
these two species can be distinguished easily by 
their different setae. 

Augener (1922:37) reported D. dentata from 
Cape Jaubert. Western Australia. The specimen 
(ZMH V9335) has been examined and, despite 
its poor condition, was re-identified as D. 
amboinensis because of its brown ceratophoral 


rings, relatively long tentacular cirri and late 
occurrence of subacicular hooks. 

Biology. Specimens collected from March to 
August contain gametes in their body cavities. 
The largest ova measure 200-230 pm in diam¬ 
eter. Although some specimens indicate recent 
spawning, no eggs or developing young were 
found in any tubes or attached to them. 

Distribution. Ambon, Indonesia; Western 
Australia, Northern Territory, Queensland, Aus¬ 
tralia (Fig. 6); intertidal to 25 m. 

Diopatra dentata Kinberg 
(Figs 6, 7-11) 

Diopatra deniataKmbcx^, 1865:560; 1910:39. 
pi. 13, fig. 5 (Sydney, 22 m); Augener 1922:27 
(examination of types); Pope 1943: 247 (Syd¬ 
ney); Hartman 1948:86 (examination of types); 
Dakin et at. 1952:149, pi. 29 fig. 5, text-fig. 16 
(New South Wales); Bennett 1966:79, pi. 54 
(New South Wales); Day and Hutchings 1979:118 
(check-list); Hutchings and Muiray 1984:45 (New- 
South Wales); Paxton 1986:38 (New South 
Wales); Hartmann-Schrdder 1990:65 (in part) 
(Maclean, New South Wales). 

Diopatra. sp. - Hartmann-Schroder 1989:39 
(Eden, New South Wales). 

Type material. SYNTYPES - NRS T- 460: 2 
posteriorly regenerated juveniles in poor condi¬ 
tion. Excluding the regeneration, they measure 
18 mm long (40 setigers), 2.5 mm wide and 16 
mm long (41 .setigers), 2.0 mm wide, respec¬ 
tively. The material also includes 2 median 



0.5 mm 



0.5 mm 


medially extended 
falcal arch 


Fig. 5, Diopatra amboinensis: (A-B: NTM W3824; C: paralectotype, MNHP 60b). A, mandibles; B, maxillae; C, carriers and 
maxillae I. 
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fragments of a larger diameter and a squashed 
head. Sydney, New South Wales, Eugenie Expe¬ 
dition, 22 m. 

Additional material. NEW SOUTH WALIiS 
- am W20364 : 12, Arrawarra; AM W2036I: 1, 
Batemans Bay; AM W20365: 3, Crowdy Head; 
ZMH P-19777: 1, Eden, Quarantine Bay; AM 
W^00191: 3; AM W200192: 6; AM W200193: 3; 
am W200194; 4; AM W2(X) 195; 1; AM W200196; 
2; AM W2(X) 197:2; AM W200199:2; AM W200200: 
2- AM W200201: 1; AM W20()2()2:1, Eden, Two¬ 
fold Bay AM W198484: 1; AM WI98494: 1, 
Gerroa. Black Head; AM W1750:2; AM W197931; 
3 Gunnamatta Bay; AM W196434: 1; AM 
W196435: 2; AM W196436: 1; AM W20397: 6; 
am W20402; 2; AM W20403: 6, Hawkesbury 
River; AM W17466: 1; AM W194249: 4; AM 
W194374: 1; AM W194412: 2; AM W194432: 7; 
am W 194450:4; AM W194575:1; AM W194379; 
5; am W203%; 1; AM W20398; 1; AM W20399: 
l' Jervis Bay; ZMH P-19704: 13, Maclean; AM 


W198984:4, Minnie Water; AM W20360: 1, Port 
Kembla; AM W20362: 1, Port Stephens; AM 
W9644: 3; AM W9665: 1; AM W9683: 2; AM 
W9707; 4; AM W9805: 1; AM W9810; 3; AM 
W9832: 1; AM W9854: 2; AM W9883: 1; AM 
W9904; 3; AM W9944: 2; AM W10002: 1; AM 
W10050; 2; AM W10926: 1; AM W10975: 1; AM 
W10989: 2; AM W18849:7; AM W18903: 2; AM 
W18964:4; AM W19027; 1; AM W194215:4; AM 
W195460: 4; AM W195527:1; AM W195661: 3; 
AMW195697:3; AM W195772:1, Sydney, Botany 
Bay; AM W20359; 11. Sydney, Bottle and Glass 
Rocks; AM W2OJ0I: 7, Sydney, Chinaman’s 
Beach; AM W20567:2, Sydney, Crontilla Beach; 
AM W17679:1; AMW17690:3, Sydney, Kumell; 
AM W20391:1, Sydney, Little Manly Cove; AM 
W3771: 1; AM W3826: 1; AM W4418: 1; AM 
W4757: 2; AM W20363:7; AM W20566: 2, Syd¬ 
ney, Long Reef; AM W204(K): 2, Sydney, Manly; 
AM W20395: 6, Sydney, Middle Harbour; AM 
W20394: 6; AM W20392: 9; AM W20393; 5, 



Fig. 6. Distribution of Australian species of Diopatra. 
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Sydney, Nielsen Park; AM W20366: 6, Sydney, 
Watson’s Bay; AM W6912; 1; AM W6913: 6, 
Sydney; AM W3292; 3, Yamba, Green Point; 
SOUTH AUSTRALIA - AM W20565; 1, Murray 
River Heads. 


Complete specimens range from 12 mm in 
length (62 setigers) and 1.0 mm in width to 245 
mm in length (355 setigers) and 6.0 mm in 
width. Greatest width of incomplete specimens 
7.0 mm. 



Fig. 7. Diopatra denlaia: (B-G; AM W20394; H: AM W20393). A. stylized diagram of prostomium and peristomium, dorsal 
view; B. parapodium 1, anterior view; C, parapodium 6, same view; D, large median pseudocompound hook from sctiger 1: 
E, less robust pseudocompound hook from same; F, slender pseudocompound hook from same; G, pectinate seta with 11 teeth 
from setiger 40; H, same with 20 teeth from setiger 39. 
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Fig. 8. Scanning electron micrographs of antenna of Diopatra cleiilala: A, rows of sensory buds (scale 100 |im); B, enlarged 
sensory buds (scale 10 pm). 


Diagnosis. Antennal styles with median brown 
band; four pairs of modified parapodia with 
bidentate pseudocompound hooks with short to 
long appendages; 5-15 transverse pectinate setae 
with 11 -20 teeth each at setiger 40; limbate setae 
with proximal shelves; mandibles of mature 
specimens with black shafts and calcareous cut¬ 
ting plates with one indentation each. 

Description. Colour markings consisting of 
brown specks to overall light brown on 
prostomium and anterior setigers (faded in alco¬ 
hol). Styles of antennae with median transverse 
brown bands. 

Prostomium (Fig. 7 A) anteriorly rounded, with 
pair of subulate frontal palps. Ceratophores of 
antennae with 10-11 (9-13) proximal rings and a 
longer distal ring. Styles short to moderately 
long, tapering only slightly towards distal end, 
with blunt to bulbous tips; posterior antennae 
about equal to setiger 7-10 (7-16, most often 10- 
12), anterior laterals to 2-5 (3-9). Styles with 24- 
26 interrupted longitudinal rows of sensory buds 
(Fig. 8A); buds slightly raised, pores of serous 
glands fonning complete circles (Fig. 8B). Nuchal 
grooves 3/4 circles. Tentacular cirri stout, mod¬ 
erately long, about 2(1-2) times as long as 
peristomium; inserted subdistally on moderately 
long peristomium, almost lateral to posterior 
lateral antennae. 

Anterior parapodia with rounded presetal and 
thick subulate postsetal lobes (Fig. 7B). Presetal 
lobe present to setiger 6-8; postsetal lobe becom¬ 
ing gradually smaller, but remaining as distinct 
lobe at end of body. Dorsal cirri subulate, becom¬ 
ing more slender posteriorly; ventral cirri subulate 
on anterior 4 setigers. Spiralled branchiae (Fig. 


7C) from setiger 5 (4-5), best developed on 
setigers 6-9, with up to 10 whorls, reaching to 
peristomium when extended anteriorly. Indi¬ 
vidual filaments moderately long and slender. 
Number of filaments decreasing gradually after 
setiger 9, single filaments from setiger 28-62, 
depending on size (Fig. 9), absent shortly there¬ 
after. 

Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and bidentate hooks. 
Each parapodium with 1-2 large median (Fig. 
7D) and 2-3 less robust hooks (Fig. 7E) project¬ 
ing from main setal pocket, and 2 slender hooks 
(Fig. 7F) from small lower pocket. Large hooks 



Fig. 9. Diopatra dentata: Relationship between body width of 
specimens and origin of single branchial filaments (SBF) [r^ 
= 0..S00, y = .^.9x + 32.7, P < 0.(KX)1 (significance of overall 
regression)]. 
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Fig. 10. Diopatra dentcUa: (A-B: AM W20393; C-D: AM W20394; E: AM W20400). A, upper limbatc seta from setiger 39; 
B, median limbate seta from same; C. mandibles of large specimen; D, maxillae of same; E, mandibles of juvenile. 


almost simple, others pseudocompoimd with 
short to long appendages; with short hoods. 

Unmodified parapodia (setiger 5 onwards) 
with pectinate and limbate setae. Pectinate setae 
(Fig. 7G, H) from setiger 5-6 with 11-20 teeth in 
transverse combs; 5-15 (most often 10-15) pec¬ 
tinate setae perparapodium at setiger40. Limbate 
setae (Fig. lOA, B) with wide, strongly .serrated 
proximal shelves and wide wings. Lower limbate 
setae replaced by 2 bidentate subacicular hooks 
from setiger 13-14(11-18, most often 13-15), not 
markedly size-dependent (Fig. 11). 

Pygidium with two pairs of anal cirri; dorsal 
pair about as long as 10 last segments, ventral 
pair half as long. 

Mandibles strongly sclerotized, black in large 
specimens, except for thin lateral shelves; cal¬ 
careous cutting plates high, with one median 


distal indentation each. In large specimens plates 
almost .square and touching medially (Fig. IOC), 
in smaller specimens more flared and with 2 
distal indentations (Fig. lOE ). Maxillae (Fig. 
lOD) also very darkly .sclerotized, in large worms 
almost black. High incidence of symmetrical 
maxillae; Mx 111 may be present on right and left 
side or totally absent. Maxillary formula (based 
on 10 specimens): Mx 1=1 + 1; Mx II = 8 (5-7) 
+ 8 (5-8); Mx III = 8 (0-8) + 0 (0-8); Mx IV = 6 
(4-7) + 8 (5-8); Mx V = 1 + 1. 

Tubes with tough, parchment-like inner layer 
and outer layer of predominantly shell fragments 
with other foreign particles attached at right 
angle in close circles. 

Remarks. Diopatra dentata is a difficult spe¬ 
cies to define. While certain diagnostic charac¬ 
ters ( e.g. relatively short antennae with median 
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dark band and bulbous tips, pseudocompound 
hooks with long appendages, mandible with 
single distal incision) are clearly recognizable in 
most individuals, they vary slightly in others and 
with size. The best diagnostic character is the 
almost square cutting plate of the mandible with 
its single distal indentation (Fig. IOC). However, 
in animals of less than 4 mm width this charac¬ 
teristic is not yet clearly developed. In very 
young individuals (up to 2.5 mm width) the 
cutting plates have two distal incisions (Fig. 
lOE), the inner of which is deeper and more 
pronounced. With increasing size this incision 
moves to a median position in the plate and the 
outer is lost. 

Specimens from the Hawkesbury River, Syd¬ 
ney, differ consistently in having a smaller number 
of pectinate setae, limbate setae with less pro¬ 
nounced proximal shelves, longer antennae and 
softer inner linings to their tubes. They have been 
included here tentatively until a future electro¬ 
phoretic study can clarify whether they are really 
conspecific. 

Augener reported D. dentata from Western 
Australia. The specimen from Cape Jaubert 
(1922:37) has been examined in the present 
study and is referred to D. amboinensis (see 
remarks under D. amboinensis). The specimen 
reported as “Diopatra sp. (Identata)” from Shark 
Bay (1922:281) is either a juvenile of uncertain 
identity or D. lilliputiana n. sp. (see remarks 
under D. lilliputiana n. sp.). 



Kig. 11. Diopatra dentata) Relationship between body width 
of specimens and origin of subacicular hooks (SAH) [r = 
0.073, y = 0.59x + 13.2, P = 0.0323 (significance of overall 
regression)). 


Hartmann-Schroder (1990: 65) reported D. 
dentata from Maclean, New South Wales and 
Brisbane, Queensland, staling that the species 
was identified by me. 1 have only seen the 
specimens from Maclean and consider Hartmann- 
Schroder’ s first record of D. dentata from Queens¬ 
land as doubtful. 

Biology. Specimens collected from October 
to February were distended with eggs (measur¬ 
ing 240-260 pm in diameter) or mature sperm. 
No eggs or developing young were found in any 
tubes or attached to them. 

Distribution. New South Wales and Murray 
River Heads, South Australia (Fig. 6); intertidal 
to 30 m. 

Diopatra maculata sp. nov. 

(Figs 6, 12-16) 

Diopatra ciiprea cuprea (not Bose, 1802) - 
Hartmann-Schroder 1979:125, figs. 258-61 (in 
part) (Western Australia). 

Diopatra sp. - Hartmann-Schroder 1980:63 
(in part) (Western Australia). 

Type material. HOLOTYPE - AM W19748: 
incomplete specimen, ovigerous, 47 mm long 
(104 setigers), 5.0 mm wide. Shirley Island, 
Western Australia, lO^H’S, 123"26’E, mangrove 
to sand, reef, 26 July 1988 coll. P. Hutchings sta. 
115. 7 

PARATYPES - AM W19746: 1 posteriorly 
regenerated complete specimen, 170 mm long 
(240 setigers), 4.5 mm wide, 1 incomplete speci¬ 
men 42 mm long (49 setigers), 6.5 mm wide. 
Westem Australia, Corneille Island. 14“I2’S, 
125°44’E, intertidal, 19 July 1988 coll. P. 
Hutchings sta. 65. AM W19688: 1 posteriorly 
regenerated complete specimen, with tube and 
attached larvae, 100 mm long (155 setigers), 7.0 
mm wide. Westem Australia, Enderby Island, 
Dampier Archipelago, 20"36’S, 116’’30’E, north¬ 
ern beach, 29 March 1987 coll. P. Hutchings. 
AM W20369: 1 incomplete specimen, with 7 
empty tubes, 85 mm long (127 .setigers), 5.5 mm 
wide. Westem Australia, Finucane Island, Port 
Hedland, in pool on reef at low tide, 21 June 1970 
coll. E. Pope. ZMH P16650: 2 incomplete speci¬ 
mens, with 1 tube, 52-87 mm long (73-117 
setigers), 5.5-6.0 mm wide. Westem Australia, 
Onslow, Beadon Creek, slope in front of man¬ 
grove, 7 October 1975 coll. G. Hartmann- 
Schroder. NTM W4808: 1 complete specimen in 
2 parts, together 75 mm long (163 setigers), 3.0 
mm wide. Northern Territory, Shell Island, East 
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arm, rocky intertidal. 18 March 1988 coll. A. 
Mussig sta. RH88-37. 

Additional material. WESTERN AUS¬ 
TRALIA - NTM W4588: 1, Broome, front 


Roebuck Bay; NTM W2301: 1, Broome, main 
wharf; NTM W2132: 1, Broome, Mangrove 
Point; AM W194002: 4; AM W194003: 1, Mer¬ 
maid Sound; ZMH: 4, Port Hedland; AM 



Fig. 12. Diopatra maculata sp. nov.: (B- C, E-H: holotype AM WI9748; D: paratype AM W19688). A, stylized diagram of 
prostomium and peri.stomium, dorsal view; B, parapodium 1, anterior view; C, parapodiutn 7, same view; D, large median 
falcate pseudocompound hook from setiger 1; E, large median weakly bidentate pseudocompound hook from same; F, less 
robust weakly bidentate pseudocompound hook from same; G, slender weakly bidentate pseudocompound hook from same; 
H, pectinate seta from setiger 40. 
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Fig. 13. Scanning electron micrographs of antenna of Diopatra maculala sp. nov.: A, row of sensory buds (scale 10 pm); B, 
enlarged sensory bud (scale 2 pm). 


W19747: 1, Prudhoe Island, beach and rock 
platform. NORTHERN TERRITORY - NTM 
W3805: 1; NTM W3912: 1; NTM W3915: 1; 
NTM W3918: 1, Darwin, creek ‘H’. QUEENS¬ 
LAND - AM W6864: 1, S of Sweers Lsland, 10- 
12 m. 

Specimens range from a complete juvenile 14 
mm long (63 setigers) and 0.8 mm wide to a 
po.steriorly regenerated adult 170 mm long (240 
setigers) and 4.5 mm wide. The greatest width of 
incomplete specimens is 9.0 mm. 

Diagnosis. Antennal styles with median brown 
band; four pairs of modified parapodia with 
falcate to weakly bidentate pseudocompound 
hooks; limbate setae with proximal shelves. 

Description. Colour pattern (partly or com¬ 
pletely faded in .some specimens) consisting of 
irregular brown spots on prostomium, palps, 
ceratophores and anterior setigers; median part 
of styles with wide transverse brown band. 

Prostomium (Fig. 12A) anteriorly short and 
rounded with subulate frontal palps slightly sepa¬ 
rated from each other. Ceratophores of antennae 
with 10-12(10-13) proximal rings and a longer 
distal ring, styles moderately long, tapering to¬ 
wards distal end. Posterior antennae about equal 
in length to setiger 14-16(12-18), anterior laterals 
to 8-9(6-9). Styles with 16-18 interrupted longi¬ 
tudinal rows of sensory buds (Fig. 13A). Buds 
flat, circles clearly demarcated, pores of serous 
glands irregularly spaced (Fig. 13B). Nuchal 
grooves fonning 3/4 circles. Tentacular cim 
moderately long, about 1.5 times length of 
peristomium (or equal to ceratophores); inserted 
subdistally on long peristomium, almost lateral 
to posterior lateral antennae. 

Anterior parapodia with truncated presetal 
lobe and subulate posksetal lobe (Fig. 12B). 
Presetal lobe pre.sent to setiger 5-6, postsetal 
lobe becoming gradually smaller, but remaining 


as small boss to near end of body. Dorsal cirri 
long, subulate, becoming more slender 
posteriorly; ventral cirri subulate on anterior 4 
(4-5) .setigers. Spiralled branchiae (Fig. 12C) 
from setiger 5, best developed on setigers 7-15, 
with 5 (5-10) whorls, reaching to peristomium 
when extended anteriorly. Individual filaments 
long and slender. Number of filaments decreas¬ 
ing gradually after setiger 15, single filaments 
from setiger 58(54-68), absent shortly thereafter 
(see Fig. 14 for range of all specimens exam¬ 
ined). 

Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and falcate to weakly 
bidentate hooks. Each parapodium with 1 large 
median (Fig. 12D, E) and 2-3 less robust hooks 
(Fig. 12F) projecting from main setal pocket, and 
2-3 slender hooks (Fig. 12G) from small lower 



Fig. 14. Diopatra macuiata sp. nov.: Relationship between 
body width of specimens and origin of single branchial 
filaments (SBF) |r^ = 0.713, y = 5.2x + 27.3, P< 0.0001 
(significance of overall regression)]. 
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Fig. 15. Diopatra maculata sp. nov.: (A-B: holotype AM WI9748; C-D; paratype AM W19746; E, paratype AM W19688). 
A. median limbate seta with swollen distal end from setiger40; II, upper limbate seta from same; C, mandibles; D, maxillae; 
E, larva from jelly matrix covering distal p;ul of tube. 


pocket. Large hook.s almost simple, others 
pseudocompound with short appendages and 
pointed hoods. 

Unmodified parapodia (setiger 5 onwards) 
with pectinate and limbate setae. Pectinate setae 
(Fig. 12H)with 15-22 teeth in transverse combs; 
about 15-20 pectinate setae present per 
parapodium at setiger 40. Limbate .setae (Fig. 
15 A, B) long, with wide, strongly serrated proxi¬ 
mal shelves and wide wings, some with distal 
ends swollen (Fig. 15A). Lower limbate setae 


replaced by 2 bidentate subacicular hooks from 
setiger 14 (13-18) depending on .size (see Fig. 16 
for range of all specimens examined). 

Pygidium with slender anal cirri; dorsal pair 
about as long as last 4 setigers, ventral pair one 
third thereof. 

Mandibles (Fig. 15C) with robust shafts and 
high calcareous cutting plates. Distal ends of 
cutting plates with two indentations each. Shafts 
darkly sclerotized, particularly in oblique stripe 
from outer proximal to inner distal parts. Maxil- 
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Fig. 16. Diopatm macuUm sp, nov.: Relationship between 
body width of specimens and origin of subacicular hooks 
(SAH) |r = 0.504, y = 0.87x + 1 1.0, P<0.0(K)l (significance 
of overall regression)). 

lae (Fig. 15D) moderately sclerotized but heav¬ 
ily calcified, giving them grey to brown colour, 
except for black attachment lamellae and black 
outer part of carriers. Maxillary formula (based 
on 5 types): Mx 1 = 1 + 1; Mx II = 7 (6-8) + 6( 6- 
8); Mx 111 = 6 (5-7) + 0; Mx IV = 6 (4-6) + 7 (6- 
7); Mx V = 1 + 1. 

Tubes consisting of tough, parchment-like 
inner layer with an outer layer of muddy sand and 
occasional small pieces of vegetation and shells 
attached on angle, except for distal 4-5 cm where 
pieces are larger and closer together. 

Etymology. In reference to the spotted pig¬ 
mentation of the anterior part of the worm. 

Remarks. Diopatra maculata is a member of 
the D. amboinensis complex (see Discussion). 
Of the five Australian species in the complex, it 
is the only one with falcate to weakly bidentatc 
pseudocompound hooks; the hooks being clearly 
bidentate in the other four species. 

Biology. The holotype contains ova (maxi¬ 
mum diameter 350 pm) in its body cavity. A 
paratype (AM W19688) contains a few eggs, 
indicating recent spawning. The recent spawn is 
enclosed in a mucous matrix which covers the 
outer distal part of the tube. The thousands of 
larvae are ovoid, have developed 3-4 pairs of 
parapodia, 2 eycspols, and measure about 500 x 
300 pm (Fig. 15E). Parapodia 1 to 3 can be 
distinguished as little lobes. Parapodium 1 bears 
three curved pointed setae; parapodia 2-4 bear 
three, two, and one short-tipped winged setae 


respectively. In addition, each parapodium bears 
one acicula. 

Distribution. Western Australia, Northern 
Territory, Queensland (Fig. 6); intertidal. 

Diopatra oligopectinata, sp. nov. 

(Figs 6, 17-19) 

Type material. HOLOTYPE - WAM 62-79: 
incomplete specimen, with tube, 43 mm long (57 
setigers), 6.0 mm wide, RV Flinders, NE of 
Garden Island, Cockbuni Sound, Western Aus¬ 
tralia, 32“8.4'S, 115“40.6’E, seagrass, muddy 
sand, 29 November 1972 coll. L. Marsh. 5 

PARATYPES - WAM 40-79: 2 incomplete 
specimens, 15-29 mm long (23-52 .setigers), 3.5 
- 4.0 mm wide. Western Australia, Sta. 21, 
Cockburn Sound, 28 February 1978 coll. F. 
Wells & C. Bryce. WAM 59-79: 1 incomplete 
specimen, 45 mm long (61 setigers), 5.5 mm 
wide. Western Australia, RV Flinders sta. 12, 
heading E off City Beach, 12 October 1976 coll. 
L. Marsh. WAM 60-79: 2 incomplete speci¬ 
mens. 24-28 mm long (34-35 .setigers), 3-6 mm 
wide. Western Australia, RV Sprightly sta. 2M, 
about 8 km NW of Dongara, 29“16' to 14.5’S, 
114"52' to 53.5’E, 13 m. 16 February 1976. 

Additional material. WESTERN AUS¬ 
TRALIA-WAM 39-79: 1 incomplete specimen 
in poor condition, Cockburn Sound. 

AH available specimens are incomplete; widths 
range from 3.0 to 6.0 mm. 

Diagnosis. Antennal styles with brown specks; 
four pairs of modified parapodia with bidentate 
pseudocompound hooks with long to very long 
appendages; limbate setae with proximal shelves; 
few (2-8) transverse pectinate setae with few (6- 
11) teeth at setiger 40; mandibular shafts pale, 
darkened only medially. 

Description. Colour markings ab.sent on 
holotype and three paratypes, others with faded 
light brown specks on prostomium, palps, anten¬ 
nae, anterior parapodia and dorsum. Prostomium 
(Fig. 17A) anteriorly short and rounded with pair 
of subulate frontal palps. Ceratophorcs of anten¬ 
nae with II-I2 (9-12) proximal rings and a 
longer distal ring. Styles moderately long, taper¬ 
ing only slightly towards distal end, with blunt 
tips; posterior antennae about equally long, to 
setiger 15-16(11-17), anterior laterals to 8 (4-8). 
Styles with 16-18 interrupted longitudinal rows 
of sensory buds. Buds fiat; pores of serous glands 
forming semicircles (Fig. 18). Nuchal grooves 
forming 3/4 circles. Tentacular cirri stout, mod- 
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erately long, about 2 (1-2) times as long as 
peristomium; inserted slightly subdistally on 
moderately long peristomium, almost lateral to 
posterior lateral antennae. 

Anterior parapodia with rounded to truncated 
presetal and subulate postsetal lobes (Fig. 17B). 
Presetal lobe present to about setiger 15, postsetal 
lobe becoming gradually smaller but remaining 
as distinct lobe toward end of fragments. Dorsal 


cirri subulate, becoming more slenderposteriorly; 
ventral cirri subulate on anterior 4 setigers. 
Spiralled branchiae (Fig. 17C) from setiger 5, 
best developed on setigers 7-10 with 10 (5-9) 
whorls, reaching to prostomium when extended 
anteriorly. Individual filaments relatively short 
and thick. Number of filaments decreasing gradu¬ 
ally after setiger 10, single filaments from about 
setiger 50-60, absent shortly thereafter. 



Fig. 17. Diopatra oligopectinata sp. nov.: (B-C; paratype, WAM 60-79; D-F: paratype, WAM 40-79). A, stylized diagram of 
prostomium and peristomium, dorsal view; B, parapodium 1, anterior view; C. parapodium 6, same view; D, large median 
pseudocompound hook from setiger 1; E, less robust pseudocompound hook from same; F, slender pseudocompound hook 
from same. 


130 


























Diopatra from Australia 


Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and pseudoconipound 
bidentate hooks with long to very long append¬ 
ages and pointed hoods. Each parapodium with 
1-2 large median (Fig. I7D) and 3-4 less robust 
hooks (Fig. I7E) projecting from main seta! 
pocket, and 2-3 slender hooks (Fig. 17F) from 
small lower pocket. 

Unmodified parapodia (setiger 5 onwards) 
with pectinate and limbate setae. Pectinate setae 
(Fig. 19A, B) from setiger 6 with 6-11 long teeth 
of varying widths in transverse combs; 5 (2-8) 
pectinate setae per parapodium at setiger 40. 
Limbate setae (Fig. 19C, D) with strongly ser¬ 
rated proximal shelves and wide wings. Lower 
limbate setae replaced by 2 bidentate subacicular 
hooks from setiger 14 (13-16). 

Mandibles (Fig. 19E) lightly sclerotized, shafts 
only darkened medially and at edges of cutting 
plates; shafts medially thickened with thin lat¬ 
eral shelves; calcareous cutting plates high and 
with two distal indentations each. Maxillae (Fig. 
19F) also relatively pale, darkest parts being 
carriers and attachment lamellae; maxillary for¬ 
mula (ba.sed on 5 types): Mx 1 = I -t- 1; Mx 11 = 
7 (5-9) + 9 (6-9); Mx 111 = 9 (6-8) -h 0; Mx IV = 
6 (6-8) -I- 8 (8-10); Mx V = I -r 1. 

Tubes with tough, parchment-like inner layer 
and outer layer mainly of shell fragments, with 
a few other foreign particles attached at right 
angle in close circles, in D. dentata. 

Etymology. The name of the new species is 
derived from its pectinate setae, which are few in 
number and have few teeth each. 

Remarks. Diopatra oligopectinata belongs 
to the D. amboinensis complex (see Discussion). 
Of the five Australian species in the complex, it 
resembles D. dentata most with respect to the 
pseudocompound hooks, pectinate setae and 
tubes. However, D. oligopectinata can be distin¬ 
guished from D. dentata by its shorter and thicker 
branchial filaments, and mandibles with paler 



Fig. 18. Scanning electron micrograph of sensory buds of 
antenna of Diopatra oligopectinata sp. nov. (scale 5 pm). 


shafts and cutting plates with two indentations 
each. 

Biology. None of the specimens contained 
gametes. 

Distribution. Western Australia, Cockbum 
Sound and Dongara (Fig. 6); shallow depths. 

Diopatra albimandibulata sp. nov. 

(Figs 6, 20-22) 

Type material. HOLOTYPE - AM W20367: 
incomplete specimen in 2 parts, 32-1-10 mm long 
(59-1-20 setigers), 3.5 mm wide. Abbot Point, 
Bowen, Queensland, 19‘’35’S, 148‘’04’E, 5 m, 10 
June 1983 coll. J. Ottaway sta. 127. 43 

PARATYPES - AM W20367: 1 incomplete 
specimen, 18 mm long (36 setigers), 3.5 mm 
wide, and 2 incomplete specimens left in tubes, 
same data as holotype; AM W20368: 2 complete 
specimens, 35-61 mm long (105-145 setigers), 
2.0 mm wide and 22 incomplete specimens, 7-35 
mm long (24-76 setigers), 1.8-3.5 mm wide, with 
tubes, same locality as holotype, 5.5-18.5 m, 10 
June 1983, J. Ottaway sta. 122; AM W20372: 1 
incomplete specimen, 18 mm long (39 setigers), 
2.5 mm wide, with tube, same locality as holotype, 
6-18 m, 16 June 1983, coll. J. Ottaway sta. 115; 
AM W20373: 15 incomplete specimens, 9-30 
mm long (18-52 setigers), 1.0-3.0 mm wide, with 
tubes (5 with egg sac.s), same locality as holotype, 
5 m, 10 June 1983, coll. J. Ottaway sta. 112. 

The only two complete specimens are imma¬ 
ture, measuring 35-61 mm long (105-145 
setigers), and 2.0 mm wide. The greatest width 
of incomplete specimens is 3.5 mm. 

Diagnosis. Antennal styles with median brown 
band; four pairs of modified parapodia with 
bidentate pseudocompound hooks with moder¬ 
ately long appendages; limbate setae with proxi¬ 
mal shelves; 5-8 transverse pectinate setae with 
18-24 teeth each at setiger 40; mandibular shafts 
white. 

Description. Colour pattern (faded in some 
specimens) consisting of irregular light brown 
specks on prostomium, frontal palps, ceratophores 
and anterior part of dorsum; median part of styles 
with wide transverse brown band. 

Prostomium (Fig. 20A) anteriorly short and 
rounded with subulate frontal palps slightly sepa¬ 
rated from each other. Ceratophores of antennae 
with 10-11(8-11) proximal rings and a longer 
distal ring, styles long, tapering towards distal 
end, ending bluntly. Posterior antennae about 
equal in length to setiger 15-16 (14-24), anterior 
laterals to 10(9-16). Styles with 16-18 inter- 
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Fig. 19. Diopdirii oligopectinala sp. nov.: (A-D: paratype, WAM 60-79; E, F: puralypc, WAM 59-79). A, pectinate seta with 
6 teeth from setiger 6; H, .same w-ilh 11 teeth from setigcr 34; C, upper limbale seta from same; 1), median limbate seta from 
same; E, mandibles; F, maxillae. 


rupted longitudinal rows of .sensory buds. Buds 
Bat, pores of serous glands forming semicircle 
(Fig. 21). Nuchal grooves forming .semicircles. 
Tentacular cirri moderately long, about 2 (2-3) 
times length of peristomium; inserted subdistally 
on short peristomium, almost lateral to posterior 
lateral antennae. 

Anterior parapodia with truncated presetal 
lobe and subulate postsetal lobe (Fig. 20B). 
Presetal lobe present to setiger 6 , postsetal lobe 
very reduced by setiger 40, insignificant in pos¬ 
terior segments. Dorsal cirri relatively long, 
subulate, becoming more slender posteriorly; 
ventral cirri subulate on anterior 4(4-5) setigers. 
Spiralled branchiae (Fig. 20C) from setiger 5(4- 
5), best developed on setigers 7-10, with 8(5-8) 


whorls, reaching to ceratophores when extended 
anteriorly. Individual filaments short and slen¬ 
der. Number of filaments decreasing gradually 
after .setiger 10, single filaments from setiger 
48(30-44). 

Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and bidentate 
pseudocompound hooks with moderately long 
appendages and short to slightly pointed hoods. 
Each parapodium with 1 large median (Fig. 20D) 
and 2-3 less robust hooks (Fig. 2()E) projecting 
from main setal pocket, and 2-3 slender hooks 
(Fig. 20F) from small lower pocket. 

Unmodified parapodia (setiger 5 onwards) 
with pectinate and limbate setae. Pectinate setae 
(Fig. 20G) with 18-24 teeth in transverse combs; 
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Fig. 20. Diopatra albiinandibulala sp. nov.: Holotype, AM W20367, A, stylized diagram of prostomium and peristomium, 
dorsal view; B, parapodium I. anterior view; C, parapodium 6. same view; D, large median pseudocompound hook from setiger 
I; E, less robust pscudocompound hook from same; F, slender pseudocompound hook from same; G. pectinate seta from 
setiger 40. 


about 4-8 pectinate setae present per parapodium 
at setiger 40. Limbate setae (Fig. 22A, B) with 
serrated proximal shelves and narrow wings. 
Lower limbate .setae replaced by 2 bidentate 
subacicular hooks from setiger 13(11-15). 

Pygidium with slender anal cirri; dorsal pair 
about as long as last 4-6 .setigers, ventral pair 1/ 
3 to 1/2 as long. 

Mandibles (Fig. 22C) with slender shafts and 
high calcareous cutting plates. Distal ends of 
cutting plates with one deep incision (close to 
median fusion) and one indistinct lateral inci¬ 
sion each. Shafts strongly calcified, white, ex¬ 


cept for area of distal fusion, where some 
sclerotization is visible. Maxillae (Fig. 22D) 
light brown, except for black carriers and at¬ 
tachment lamellae. Maxillary formula (based 
on seven paratypes of which one has symmetri¬ 
cal maxillae 111, i.e. both left and right present): 
Mx 1 = 1 -t- 1; Mx 11 = 7 (6-9) -i- 8 (6-8); Mx III = 
7 (6-8) -h 0(0-8); Mx IV = 8 (6-9) -i- 9 (6-8); Mx 
V= 1 + I. 

Tubes consisting of relatively soft, parch¬ 
ment-like inner layer, with an outer layer mainly 
of small shells and shell fragments attached at 
angle in close circles. 
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Fig. 21. Scanning electron micrograph of sensory buds of 
antenna of Diopatra albimandihulam sp. nov. (.scale 5 pm). 

Etymology. In reference to the white mandi¬ 
bles. 

Remarks. D. albimandihiilata is a member of 
the D. amboinensis complex (see Discussion). 
Of the five Australian species in the complex, D. 
albimandibulata most closely resembles D. 
oligopectinata with respect to the short branchial 
filaments, similar pseudocompound hooks, and 
few pectinate .setae. It can be distinguished from 
D. oligopectinata most easily by its slender 
white mandibles; those of the latter having outer 
lateral shelves and brown inner edges. 

Biology. Specimens from sta. 112 (AM 
W20373) were brooding; five tubes were each 
found to have a small egg sac attached to their 
distal ends, directed towards the lumen of the 
tube. The sacs are globular, measure 3.0 to 4.5 
mm in diameter and contain about 250 3-.setiger 
larvae enclosed by a mucous envelope. The 
larvae are oval and measure 300-330 x 240-260 )un. 

Distribution. The new species is only known 
from Bowen, Queensland (Fig. 6); 5-18.5 m. 

Diopatra lilliputiana sp. nov. 

(Figs 6, 23-26, Table 1) 

IDiopatra sp. {Identata) - Augener 1913:281 
(Shark Bay, Western Australia). 

Type material. HOLOTYPE - AM W19691: 
incomplete specimen, 11 mm long (36 setigers), 
1.6 mm wide, Enderby Island, Dampier Archi¬ 
pelago, Western Australia, 20‘’36’S, 116"30’E, 
mangroves, 31 March 1987, coll. P. Hutchings. 6 

PARATYPES - AM W20562: 1 complete 
specimen with tube, 31 mm long (125 setigers), 
1.2 mm wide, same data as holotype; WAM 182- 
86: 1 incomplete specimen, with tube and 7- 
setiger larvae, 21 mm long (67 setigers), 1.2 mm 
wide. Western Australia, Bay of Rest, North 
West Cape, September 1981, coll. F. Wells & C. 


Bryce; WAM 187-86: 1 incomplete specimen, 
with tube and egg sac, and additional tube with 
15-setiger larvae, 8 mm long (34 setigers), 1.1 
mm wide, data as above; WAM 188-86: 1 incom¬ 
plete specimen, with tube and eggs, and larger 
empty tube, 19 mm long (66 setigers), 1.3 mm 
wide, data as above; WAM 190-86: 1 incomplete 
male specimen, with tube, and 2 additional 
tubes, 1 with eggs and 1 with 15-setiger larvae, 
data as above; NTMW2135: I incomplete speci¬ 
men, with tube, 15 mm long (51 setigers), 2.0 
mm wide, Western Australia, Broome, 2 Octo¬ 
ber! 984, coll. R. Hanley. 

The only complete specimen measures 31 mm 
in length (125 setigers), 1.2 mm wide; incom¬ 
plete specimens range in width from 1.0-2.0 mm. 

Diagnosis. Very small species; antennal styles 
with brown band; three to four pairs of modified 
parapodia with bidentate and falcate 
pseudocompound hooks with short appendages; 
limbate .setae without proximal shelves; 3-5 
slightly oblique pectinate .setae with 25-30 teeth 
each at setiger 40. 

Description. Animals white, with brown 
specks on prostomium and anterior part of body: 
middle to distal third of antennal styles with 
brown band, sometimes faded. Prostomium (Figs. 
23A, 24A) anteriorly rounded, with oval to 
subulate frontal palps. Ceratophores of anterior 
antennae with 5-6, and posterior antennae with 
6-8, proximal rings plus a longer distal ring. 
Styles relatively short, becoming slightly 
slenderer towards distal end, ending in blunt tips: 
posterior antennae about equal in length to setisjer 
9-10 (6-13), anterior laterals to 3 (2-4). Styles 
with 10-12 interrupted longitudinal rows of sen¬ 
sory buds. Buds flat, serous openings fomiing 
semicircles (Fig. 24B). Nuchal grooves forming 
shallow crescents. Tentacular cirri about 1 ( 1 - 2 ) 
times as long as peristomium; inserted slightly 
subdistally on short peristomium, almost lateral 
to posterior lateral antennae. 

Anterior parapodia with distally narrowing 
presetal lobe and large subulate postsetal lobe 
(Fig. 23B). Presetal lobe present to setiger 4-5. 
postsetal lobe decreasing rapidly in size after 
setiger 5, but remaining as small boss to setiger 
30-40. Dorsal cirri subulate, becoming more 
slender posteriorly; ventral cirri subulate on 
anterior 3-4 setigers. Spiralled branchiae (Fig. 
23C) from setiger 5 (4-5), first two pairs best 
developed with 4-5 whorls, reaching to .setiger 1 
or peristomium when extended anteriorly, de¬ 
creasing gradually in size after setiger 6-7. 
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Branchial filaments short and slender, single 
from setiger 26-37, absent shortly thereafter. 

Modified parapodia [setigers 1-4 (1-3 or 4)] 
with 1 -2 slender upper limbate setae and bidentate 
and falcate p.seudocompound hooks. Each 
parapodium with 1 large median (Fig. 23D, E) 
and 1-3 less robust hooks (Fig. 23F) projecting 
from main setal pocket, and 1-2 slender hooks 
from small lower pocket. Large median hook 
short appendaged, others with moderately long 
appendage with short hoods. 

Unmodified parapodia (setiger 4-5 onwards) 
with slender, almost smooth limbate setae with 
narrow wings (Fig. 23G). Pectinate setae (Fig. 
23H) with 25-30 long teeth in slightly oblique 
combs; 3-5 pectinate setae present per 
parapodium at setiger 30-40. Lower limbate 
setae replaced by 2 bidentate subacicular hooks 
from setiger 14(10-12). 


Pygidium with short anal cirri; dorsal pair 
about as long as last three setigers, ventral pair 
half as long. 

Mandibles lightly sclerotized, shafts darkened 
laterally only; shafts slender, calcareous cutting 
plates high, with one distal indentation each (Fig. 
25A). Maxillae al.so very pale, darkest parts being 
basal edge of carriers and attachment lamellae 
(Fig. 25B). Falcal arch of Mx 1 medially extended 
in larger specimens, left MxII and III proximally 
equal in length. Maxillary formula (based on three 
paratypes): Mx I = 1+1; Mx n = (8-10)-K8-9); Mx 
III = (9-10)+0; Mx IV = (6-7)+(9-10); Mx V = 1+1. 

Tubes consisting of soft inner layer with for¬ 
eign particles, e.g.mud, sand and shell frag¬ 
ments, attached to the outside. Shells generally 
attached at angle, except a few larger ones which 
are flat against the tube. An apparently complete 
tube measures 33 mm in length. 




Fig. 22. Diopatra albimandibulala sp. nov.: (A-B: holotype, AM W20367; C-D: paratype, AM W20368). A, upper limbate 
seta from setiger 40; B. median limbate seta from same; C, mandibles; D, maxillae. 
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Etymology. The name is an allusion to the 
unusually small size of the new species, sug¬ 
gested by Swift’s Gulliver's Travels. 

Remarks. Diopatra lilliputiana resembles D. 
hanleyi n. sp. and D. gigova n. sp. in having 
similar pectinate and limbate setae. Diopatra 
hanleyi n. sp. can be distinguished by its brown 
pigmentation on the presetal lobes and at the 
bases of the dorsal cirri of the anterior parapodia. 
Furthermore, its large anterior hooks are simple. 


While the mandibles of both D. lilliputiana and 
D. gigova n. sp. have calcareous plates with one 
deep indentation, the shafts of the former are 
only laterally darkened, while those of the latter 
are almost black except for their proximal tips. 

The small specimen reported by Augener 
(1913:281) from Shark Bay, Western Australia, 
may belong to this species. 

Biology. Although all of the specimens are 
sexually mature, .some are smaller ( 1 .0- 1.1 mm 



Fig. 23. Diopatra lillipiitUma sp. nov.: Paralypes, WAM 187-86. A. stylized diagram of prostomium and peristomium, dor.sal 
view; B, parapodium 2, anterior view; C, parapodium 6, posterior view; D, large median bidentate pseudocompound hook from 
setiger 4; E. large median falcate pseudocompound hook from setiger 2; F, less robust pseudocompound hook from same; 
G, median limbate seta from setiger 40; H, pectinate seta from same. 
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wide) and presumably younger than others (1.2- 
2.0 mm wide). The former will here be referred 
to as ‘young adults' and the latter as ‘adults'. The 
jaws are less sclerotized and calcified in the 
young adults. The most obvious difference is that 
the initial part of the mandible (the juvenile 
mandible) is still clearly visible in young adults 
due to very light calcification (Fig. 25C). the 
maxillae show almost no sclerotization and the 
falcal arch of the Mxl is not medially extended 
(Fig. 25D). 

One young adult (WAM 190-86) is a male. 
The coelom is distended with sperm from setiger 
35 to the end of the fragment. The female 
specimens from the North West Cape were all 
brooding in their tubes. The stages present are: 
recently laid eggs, 7 and 15-setiger larvae. 

The tube of one young adult (WAM 187-86) 
contains about 40 eggs of about 400 pm diam¬ 
eter. The eggs are enclo.sed in a delicate mucous 
sac, about 6 mm long. The tube of an adult 
(WAM 188-86) contains a broken egg sac with 
only 7-8 eggs. These arc larger (about 800 x 6(K) 
pm), ovoid and have presumably started devel¬ 
opment. This female has also about 10 large (700 
x 500 pm) eggs in its body cavity from setiger 60 
to 66 (the end of the fragment), while another 


adult female (NTM W2135) has eggs in its body 
cavity measuring 900 x 650 pm. 

The tube of an adult (WAM 182-86) contains 
six 7-setiger larvae (Fig. 24C) measuring about 
750 pm in length. They are spindle-shaped with 
a round prostomium and tapered posterior end 
with the greatest width (about 350 pm) at setigers 
1-4. The prostomium is clearly delineated, lack¬ 
ing frontal palps but bearing five rudimentary 
antennae. Anterior lateral antennae are least 
developed, evident only as rounded protrusions. 
Posterior antennae are short and ovoid, 
ceratophores still absent. The peristomium and 
tentacular cirri are not yet developed. The first 
pair of parapodia is well developed with distinct 
dorsal and ventral cirri. Remaining parapodia 
are successively smaller, the last being only 
slight protrusions. Setae include, in addition to 
one acicula, curved pointed setae (Fig. 26A) on 
setiger I; short-tipped winged setae (Fig. 26B) 
from setiger 2-6; setiger 7 has one acicula only 
(Table I). Two small anal cirri are present. 

About thirty 15-setiger larvae were found in 
the tube ofa young adult (WAM 187-86). Larvae 
are all enclosed in a mucous sac about 7 mm 
long, their heads all facing in the same direction. 
The larvae (Fig. 24D) measure about 1500 pm in 



Fig. 24. Scanning electron niicrograph.s o(Diopatra lillipuliana sp. nov.: A, anterior part ol body of young adult , dorsal view 
(scale 1 mm); B.sen.sory bud of antenna of same (.scale I pm); C, 7-setiger larva, lateral vicw(seale l(X)pm);D, 15-setiger larva, 
dorsal view (scale 100 pm). 
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Fig. 25. Diopatra lilliputiana sp. nov.: Paratypes, WAM 187-86. A, mandibles of ‘adult’; B, maxillae of same; C, mandibles 
of ‘young adult’; D, maxillae of same. 




Fig. 26. Diopatra lilliputiana sp. nov.: (A-B: larvae associated with paratypes WAM 187-86; C-H: larvae of paratype WAM 
182-86). A, curved pointed seta from setiger 1 of 7-.setiger larva; B. short-tipped winged seta from setiger 4 of same; C, 
pseudocompound hook from setiger 1 of 15-setiger larva; D, long subacicular hook from setiger 6 of .same; E, short subacicular 
hook from setiger 14 of same; F, long-tipped winged seta from setiger 6 of same; G, mandibles of same; H, maxillae of same. 
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length and 250 |im in width with parapodia. Their 
general appearance approaches that of the adults. 
Their prostoniium bears frontal and labial palps 
and long antennae (to setiger 3) with indistinctly 
annulated ceratophores. Tentacular cirri are still 
absent. Dorsal cirri are present on setigers 1-13, 
cirriform ventral cirri on setigers 1-2. 

Setiger 1 has three falcate pseudocompound 
hooks (Fig. 26C) and one curved pointed seta. 
Setigers 2-5 each bear three short-tipped winged 
setae and one limbate seta. From setiger 6 there 
is only one short-tipped winged seta, one long- 
tipped winged seta (Fig. 26F) and the first 
subacicular hook (Fig. 26D). Subacicular hooks 
become progressively shorter until they have the 
length and appearance of adult hooks (Fig. 26E) 
(Table 1). The anal cirri consist now of a pair of 
digitiform dorsal and a pair of short round ventral 
ones. The larval jaws are typical of the family 
with H-shaped mandibles (Fig. 26G) and maxil¬ 
lae (Fig. 26H) consisting of narrow carriers, a 
single left Mxl with small proximal and larger 
distal teeth, a pair of MxII consisting of two large 
serrated plates, and an additional pair of ridges 
representing Mx IV. 

Distribution. Broome, Enderby Island, 
Dampier Archipelago, North West Cape and 
probably Shark Bay, Western Australia (Fig. 6); 
intertidal. 

Diopatra hanleyi sp. nov. 

(Figs 6, 27, 28) 

Type material. HOLOTYPE - NTM W4612; 
incomplete specimen in two parts, ovigerous, 
anterior part 34 mm long (66 setigers), 2.5 mm 
wide, Ludmilla Creek mouth, Darwin, Northern 
Territory, LWS, 18 February 1987, coll. R. 
Hanley. 


3 PARATYPES - NTM W1127: 1 incomplete 
specimen, 50 mm long (160 setigers), 2.5 mm 
wide. Northern Territory, Cameron’s Beach, 
Darwin, mangrove; NTM W3827: 2 incomplete 
specimens, with tubes, 57-65 mm long (116-135 
setigers), 2.0 mm wide. Northern Territory, Lee 
Point. Darwin, LWS, rocky, stony reef, 12 Feb¬ 
ruary 1986, coll. R. Hanley. 

All available specimens are incomplete; widths 
range from 2.0 to 2.5 mm. 

Diagnosis. Antennal styles with brown specks; 
brown pigmentation on presetal lobes and bases 
of dorsal cirri; four to five pairs of modified 
parapodia with bidentate p.seudocompound and 
simple hooks; limbate setae without proximal 
shelves; 3-14 transverse pectinate setae with 20- 
25 teeth at setiger 40. 

Description. Species with striking colour pat¬ 
tern. Anterior part of body brownish except for 
white dorsal and ventral cirri and postsetal lobes. 
Additional darker brown pigmentation on 
prostomium, as rings on ceratophores and patches 
on presetal lobes and bases of dorsal cirri. One 
paratype (NTM W1127) is dark flesh-coloured 
and lacks the typical pigmentation. 

Prostomium (Fig. 27A) anteriorly short and 
rounded with subulate frontal palps separated by 
gap. Ceratophores of antennae with 9 (7-8) proxi¬ 
mal rings and a longer distal ring. Styles rela¬ 
tively short, tapering towards distal end; poste¬ 
rior antennae about equal in length to setiger 10- 
11 (10-13), anterior laterals to 3 (3-5). Styles 
with 16-18 interrupted longitudinal rows of 
slightly raised sensory buds (details of buds not 
clear in the only preparation). Nuchal grooves 
forming cre.scents. Tentacular cirri moderately 
long, about 1.5 times as long as peristomium; 
inserted slightly subdistally on short peristomium, 
almost lateral to posterior lateral antennae. 


Table 1. Setal composition of two larval .stages of Diopatra lillipuliana. Letters represent sctal types: p, curved pointed seta 
(Fig. 26A); a, short-tipped winged seta (Fig. 26B), A, aciculum; H, pseudocompound hooded hook (Fig. 26C); L, limbate seta; 
b, long-tipped winged seta (Fig. 26F); S, subacicular hooded hook (Fig. 26D, E). Lower cases indicate provisional (larval setal 
types), capitals indicate permanent (adult) types. Numbers represent number of each setal type on each parapodium. 

Setiger Number 


Stage 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 
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7-Setiger 

3p 

3a 

3a 

3a 

2a 

la 











lA 

lA 

lA 

lA 

lA 

lA 

lA 









15-setiger 

3H 
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IL 

IL 

IL 

IL 

IL 

IL 

2L 

2L 

2L 

2L 

IL 

IL 


IP 

3a 

3a 

3a 

3a 

la 
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lb 
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lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 

lA 
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lA 

lA 
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IS 

2S 

2S 

2S 

2S 

2S 

2S 

IS 

IS 
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50 pm 


Fig. 27. Diopatra hanleyi .sp. nov.: (Holotype NTM W4612). A, .stylized diagram of prostomium and pcristomium, dorsal view; 
B, parapodium 1, anterior view; C, parapodium 5, .same view; D. large simple median hook from .setiger 1; E, less robust 
pscudocompound hook from same; F, slender pscudocompound hook from same; G. pectinate seta Irom setiger 40; H, upper 
limbate seta from same; I. median limbatc seta from same. 
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Anterior parapodia with oval, lip-like presetal 
and subulate postsetal lobes (Fig. 27B). Presetal 
lobes present to setiger 6-8, postsetal lobes de¬ 
creasing to small lip by setiger 40, absent from 
median region. Dorsal cini subulate, becoming 
more slender posteriorly; ventral cirri subulate 
on anterior 4 (4-6) setigers. Spiralled branchiae 
(Fig. 27C) from .setiger 4 (4-5), best developed 
on setigers 4-8, with up to 11 (6-12) whorls, reach¬ 
ing to ceratophores (setiger 1 to peristomium) 
when extended anteriorly. Individual filaments 
long and slender. Number of filaments decreas¬ 
ing gradually, single filaments from setiger 54 
(50-60), absent shortly thereafter. 

Modified parapodia [.setigers 1-5 (1-4 to 1-6)) 
with 1 -2 slender upper I i mbate setae and biden tate 
hooks with short hood. Each parapodium with 1 
large median (Fig. 27D) and 2-3 less robust 
hooks (Fig. 27E) projecting from main setal 
pocket, and 1-2 slender hooks (Figs. 27F) from 
small lower pocket. Large hook simple, all oth¬ 
ers pseudocompound with moderately long ap¬ 
pendages. 

Unmodified parapodia (setiger 5 to 7 on¬ 
wards) with pectinate and limbate setae. Pecti¬ 
nate setae with 20-25 short teeth in transverse 
combs (Fig. 27G): 14 (3-13) pectinate setae 
present per parapodium at setiger 40. Limbate 
setae (Fig. 27H. 1) almost smooth with narrow 
wings. Lower limbate setae replaced by 2 
bidentate subacicular hooks from .setiger 17(16- 
18). 

Mandibles (Fig. 28A) with moderately dark, 
slender shafts. Calcareous cutting plates each 
with two distal indentations. Maxillae (Fig. 28B) 
strongly sclerotized, dark brown; Mx 1 with 
medially extended falcal arch and proximally 
long Mx III. Maxillary formula(ba.sedon holotypc 
and one paratype): Mx 1 = 1 -t- I; Mx II = 8 (7) H- 
8(7); Mx III = 7 (7) + 0; Mx IV = 5 (7) + 9 (8); 
Mx V = 1 -t- 1. 

Tubes consisting of relatively soft inner layer 
with outer layer of sand and relatively long 
pieces of vegetation attached at angle, giving it 
a ragged appearance. 

Etymology. It gives me pleasure to name the 
new species in honour of Dr. Russell Hanley. 

Remarks. The affinities of D. hanleyi have 
been discussed above (see remarks for D. 
lilUputiana). 

Biology. The body cavity of the holotype is 
tightly packed with ova from about setiger 50 
onwards. The largest ova measure 170 |im in 
diameter. The two paratypes are relatively young 



0.5 mm 


Fig. 28. Diopatra hanleyi sp. nov.: (Holotype NTM W46I2). 
A, mandibles; B, maxillae. 

specimens as evidenced by their smaller width, 
shorter branchiae and paler maxillae. 

Distribution. Diopatra hanleyi is known only 
from Darwin, Northern Territory (Fig. 6); inter¬ 
tidal. 


Diopatra gigova sp. nov. 

(Figs 6, 29, 30) 

Type material. HOLOTYPE - AM W19692: 
complete specimen with tube and attached egg 
sac, 45 mm long (98 setigers), 3.5 mm wide, 
below hut, Enderby Island, Dampier Archipelago, 
Western Australia, 20‘’36’S, 116'’30’E, inter¬ 
tidal, 27 March 1987, coll. P. Hutchings. 

1 PARATYPE - AM W20563: incomplete 
specimen, with tube, 19 mm long (31 setigers), 
3.5 mm wide, same data as holotype. 

Additional material. WESTERN AUS¬ 
TRALIA - AM W20564: complete Juvenile, 14 
mm long (60 setigers), 1.5 mm wide, same data 
as types. 

Complete specimens range from 14 mm in 
length (60 setigers), 1.5 mm in width to 45 mm 
in length (98 setigers), 3.5 mm wide. 

Diagnosis. Antennal styles with brown specks; 
four pairs of modified parapodia with bidentate 
pseudocompound hooks with long appendages; 
limbate setae without proximal shelves; 10-15 
transverse pectinate setae with 15-20 teeth at 
setiger 40. 

Description. Animals whitish, with diffuse 
brown specks on prostomium and anterior part of 
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body. Brown rings on inner side of antennal 
ceratophores, styles with brown specks. 

Prostomium (Fig. 29A) anteriorly rounded, 
with subulate to ovate frontal palps. Ceratophores 
with 8-9 proximal rings and a longer distal ring 
(Fig. 29B). Styles relatively short, tapering 


slightly towards distal end, ending bluntly. Pos¬ 
terior antennae to setiger 12-15, anterior laterals 
to 7-11. Styles with 16-18 interrupted longitudi¬ 
nal rows of sensory buds. Buds slightly raised; 
pores of serous glands forming complete cir¬ 
cles. Nuchal grooves forming crescents. Ten- 



Fig. 29. Diopatra gigova sp. nov.: (B-D: holotype AM W19692; E: paratype AM W20563). A, stylized diagram of prostomium 
and peristomium, dorsal view; B, anterior end of worm with egg sac in opened up tube; C, parapodium 1, anterior view; 
D, parapodium 6, same view; E, median limbate seta from setiger 29. 
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tacular cirri about three times as long as 
peristomium (or equalling ceratophores); in¬ 
serted distal ly on peristomium, almost lateral to 
posterior lateral antennae. Peristomium and fol¬ 
lowing segments unusually short and com¬ 
pressed. 

Anterior parapodia with rounded presetal lobe 
and subulate postsetal lobe (Fig. 29C). Presetal 
lobe present to setiger 6, postsetal lobe becoming 
gradually smaller but remaining as small boss to 
end of body. Dorsal cirri subulate, becoming 
more slender posteriorly; ventral cirri subulate 
on anterior 4 .setigers. Spiralled branchiae (Fig. 
29D) from setiger 5, first 10 pairs best developed 
with 5-6 whorls, reaching to peristomium (base 
of ceratophores) when extended anteriorly (or 
just touching middorsally). Individual filaments 
short and thick. Number of filaments decreasing 
gradually; 2-3 remaining at setiger 30, one at 
setiger 42, absent shortly thereafter. 

Modified parapodia (setigers 1-4) with 1-2 
slender upper limbate setae and bidentate 
pseudocompound hooks with moderately long 
appendages and pointed hoods. Each parapodium 
with 1 large median (Fig. 30A) and 2-3 less 
robust hooks projecting from main setal pocket, 
and 1-2 slender hooks (Fig. 30B) from small 
lower pocket. 


Unmodified parapodia (setiger 5 onwards) with 
pectinate and limbate setae. Pectinate setae (Fig. 
30C) with 13-20 teeth in transverse combs; 10- 
15 pectinate setae present per parapodium at 
setiger 30-40. Limbate setae hardly serrated, with 
narrow wings, some with swollen distal ends (Fig. 
29E). Lower limbate setae replaced by 2 bidentate 
subacicular hooks from setiger 12-13. 

Pygidium with two pairs of very short anal 
cirri. 

Mandibles (Fig. 30D) with slender shafts and 
high, calcareous cutting plates each with one 
deep indentation. Most of shaft darkly sclerotized 
(black) except proximal part lacking 
sclerotization completely. Maxillae (Fig. 30E) 
weakly sclerotized, of light grey to brown colour 
with some black markings on carriers. Maxilla 1 
strongly curved and slender, Mx II large plates 
with laterally protruding rami. Maxillary for¬ 
mula (based on 2 types): Mx 1=1 + 1; Mx II = 
5 (6) + 7; Mx III = 6 + 0; Mx IV = 5 + 8 (7); Mx 
V = 1 + 1. 

Tubes consisting of tough, parchment-like 
inner layer with an outer layer of muddy sand, 
pieces of vegetation and shells attached on angle 
as typical for genus. 

Etymology. The name refers to the very large 
ova. 



Rg. 30. Diopatra gigova sp. nov.: (A-C: holotypc AM W19692; D-E: paratype AM W20563). A, large median pseudocompound 
hook from setiger 1; B, slender pseudocompound hook from same; C, pectinate seta from setiger 40; D, mandibles; E, maxillae 
(Mx IV and V omitted). 
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Remarks. The affinities of D. gigova have 
been discussed above (see remarks under D. 
lilliputiana). 

Biology. As the holotype was extracted from 
its tube, it was found to cradle an egg sac with 
nine huge eggs on its dorsal surface between the 
branchiae from setiger 2-25 (Fig. 29B). The egg 
sac is a thin mucous bag, attached to the tube 1.5 
cm from its distal end. The eggs are flattened, 
with a diameter of 1400 (im, and show no signs 
of development. The holotype is split ventrally 
between setigers 68 and 69 and this may possibly 
have been the exit for the eggs. 

Distribution. Diopatra gigova is known only 
from the Dampier Archipelago, Western Aus¬ 
tralia (Fig. 6); intertidal. 

Diopatra aciculata Knox and Cameron 
(Figs 6, 31-35) 

Diopatra aciculata Knox and Cameron, 
1971 ;31, figs. 20-25 (Port Phillip Bay, Melbourne, 
Victoria); Day and Hutchings 1979:118 (check¬ 


list); Paxton 1986:19,38, fig. 12 (juvenile colour 
patterns). 

Type material. HOLOTYPE - NMV G1748: 
incomplete specimen, 45mm long (66 setigers), 
4.5 mm wide. Port Phillip Survey, area 2(201), 
Hobson’s Bay, Melbourne, Victoria, less than 6 
m, 22 March 1963. 

Additional material. NEW SOUTH WALES 
-AM W20407:4, Sydney, Balmoral; AM W12280; 
1; AM W13761: 1; AM W13764: 1; AM W20376: 
1; AM W20378: 1, Sydney, Botany Bay; AM 
W3770:2, Sydney, Camp Cove; AM W199451; 2. 
Sydney, Careel Bay; AM W20377: 4, Sydney, 
Chinaman’s Beach; AM W6256:29; AM W6257- 
2; AM W6259: 30; AM W6266: 3. AM W6267: 3^ 
Sydney, Long Bay. SOUTH AUSTRALIA - SAM 
E2154: 1; SAM E2155: 2, Adelaide, Barker’s 
Inlet; AM W14114: 1, Adelaide, Outer Harbour 
AM W6001: 7; AM W20404; 1; AM W20405: 4,’ 
Adelaide, St. Kilda; AM W20406:2, Port Gawler 
AM W6778: 2; SAM E2156: 8; SAM E2157:1 ; 
SAM E2I58:3, Torrens Island. WESTERN AUS¬ 
TRALIA - AM W5606: 20; AM W5640: 11; AM 



Fig. 31. Diopatra aciculata'. (AM W6(X)1). A, dorsal colour pattern of anterior segments; B, stylized diagram of prostomium 
and peristomium, dorsal view; C, parapodium 1, anterior view; D, parapodium 6, same view. 
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fig. 32. Scanning electron micrographs of antenna of Diopatra aciculata: A, rows of sensory buds (scale 100 pm); B, enlarged 
sensory buds (scale 10 pm). 


\V6812:4; AM W20408:3, Bunbury, Fisherman’s 
jetty; AM W56()5:2; AM W5638:11; AM W5639: 
5; AM W5641: 19, Bunbury, Leschcnault E.stu- 
ary; WAM 31-79:5; WAM 32-79:2; WAM 33-79: 
1; WAM 34-79: 1; WAM 36-79:3; WAM 37-79:2; 
\VAM 42-79:2; WAM 44-79:1, Cockburn Sound; 
V/AM 2-73: 3, Preston Point, Swan Estuary. 

Complete specimens range from 11 mm in 
length setigers), 0.7 mm in width to 340 mm in 
length (265 setigers), 9.0 mm in width. The great¬ 
est width of incomplete specimens is 11.5 mm. 

Diagnosis. Ventral parapodial lobe on setigers 
5-15; pectinate setae with 5-10 teeth; very long 
dorsal cirri; brown mid-dorsal bars. 

Description. Anterior part of freshly pre¬ 
served specimens often mottled brownish, fad¬ 
ing quickly to very pale. Dark brown persistent 
pigment prc.sent as rings on inner side of 
ceratophores and as short transverse mid-dorsal 
bar on anterior margin of segment from about 
setiger 1 -20 (Fig. 31 A); more complex pattern of 
lines and patches in juveniles (see Paxton 1986, 
fig. 12). 

Prostomium (Fig. 3IB) anteriorly slightly 
extended and pointed, with a subulate frontal 
palp attached either side of apex. Ceratophores 
of antennae with 13-15 (10-17) proximal rings 
and a longer distal ring; ceratophores of posterior 
lateral antennae longest with 2-3 more rings than 
others. Styles short to moderately long, gradu¬ 
ally tapering, ending in blunt tips; posterior 
antennae about equal to setiger 13 (8-15), ante¬ 
rior laterals to 3 (2-5). Styles with 20-22 inter¬ 
rupted longitudinal rows of sensory buds (Fig. 
32A); buds flat, circles clearly demarcated, pores 
of serous glands irregularly spaced (Fig. 32B). 
Nuchal grooves in large specimens forming al¬ 
most complete circles. Tentacular cirri about 3 


(2-3) times as long as peristomium; inserted 
subdistally on long peristomium, almost lateral 
to posterior lateral antennae. 

Anterior parapodia with rounded presetal, and 
long, subulate, postsetal lobes (Fig. 31C). Presetal 
and postsetal lobes becoming gradually smaller, 
presetal lobe disappearing by setiger 15-20, 
postsetal remaining as distinct conical lobe to 
end of body. Ventral lobe (Fig. 3 ID) present on 
setiger 5 to about 15-20; most distinct on setigers 
6-11, then shifting more dorsally, forming new 
presetal lip by setiger 20-25. Dorsal cirri subulate, 
very long, attaining greatest length in branchial 
region, reaching up to mid-dorsum, thereafter 
gradually shortening, becoming very slender in 
posterior region. Ventral cirri subulate on ante- 



Body Width (mm) 


Fig. 33. Diopatra aciculata: Relalion.ship between body 
width of specimens and origin of single branchial filaments 
(SBF) [r== 0.727, y = 3.7x + 23.1, P < O.(KK) I (significance of 
overall regression)]. 
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rior 4 setigers. Spiralled branchiae from setiger 
4 (4-5), best developed on setigers 7-20 with up 
to 20 whorls reaching to peristomium when 
extended anteriorly, distal whorls often close 
together, giving bushy or brush-like appearance. 


Branchial filaments relatively long, proximally 
thick, tapering towards tips; decreasing gradu¬ 
ally after setiger 20, single filaments from setiger 
41 (10-60) depending on size of worm, absent 
shortly thereafter (Fig. 33). 



Fig. 34. Diopatraaciculata: (A-E: AM W600I; F-G: AM W20406; H-I: AM W20404). A, falcate pseudocompound hook from 
setiger I; B, bidentate pseudocompound hook from same; C, weakly tridentate pseudocompound hook from same; D, pectinate 
seta from setiger 40; E. same from setiger 20; F, upper limbate seta from setiger 40; G, enlargement of same; H, mandibles; 
I, maxillae (tear in left carrier and Mx I). 
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Modified parapodia (setigers 1-3 or 4) with 1- 
2 slender upper limbate setae and weakly 
pseudocompound hooks with moderately long 
appendages and long, pointed hoods. Each 
porapodium with 1 large median and 2-3 less 
robust hooks projecting from main setal pocket, 
and 2-3 slender hooks from small lower pocket. 
Tips falcate (Fig. 34A) and bidentate (Fig. 34B), 
occasionally weakly tridentale (Fig. 34C) where 
the small second and third teeth probably repre¬ 
sent a deformed second tooth. 

Unmodified parapodia (setiger 4 or 5 on¬ 
wards) with pectinate and limbate setae. Pecti¬ 
nate setae with 5-10 teeth in transverse to slightly 
oblique combs (Fig. 34D, E); 10-15 pectinate 
setae present at setiger 40. Limbate setae coarsely 
serrated after setiger 35-45 (Fig. 34F, G). Lower 
limbate setae replaced by 2 bidentate subacicular 
hooks from setiger 14 (10-23) depending on size 
of worm (Fig. 35). 

Pygidium with two pairs of short anal cirri; 
dorsal pair about as long as last 6 setigers, ventral 
pair one third thereof. 

Jaws (Fig. 34H, 1) of large specimens darkly 
sclerotized; almost black. Mandibles with slen¬ 
der shafts and high calcareous cutting plates with 
two weak indentations each. Maxillary formula 
(based on 10 specimens): Mx I = 1 +1; Mx II = 6- 
9 + 5-10; Mx III = 5-8 -i- 0; Mx IV = 5-8 + 6-9; 
Mx V = 1-1-1. 

Tube composed of whitish, tough, parchment¬ 
like inner lining, and outer covering of sand and 
minute pieces of shelly remains, giving it a 
smooth appearance, interrupted by occasional 
larger pieces of seaweeds or shells embedded 
towards the distal end. 

Remarks. Diopatra aciculala is very similar 
to D. neapolitana Delle Chiaje, 1841. So much 
so, that other than slightly longer dorsal cirri and 
a smoother tube in the former, I could observe no 
distinct differences. Nevertheless, D. aciculata 
is retained as a separate species until more 
information to the contrary becomes available. 

Knox and Cameron named the species for its 
conspicuous acicula. However, this is not a 
unique feature, but is also present in other large 
species of Diopatra. The authors described and 
figured (Knox & Cameron, 1971:31, Fig. 22) the 
secondary tooth of the bidentate hooks as “form¬ 
ing a rounded knob”. This impression must be 
due to an optical illusion. Parapodium 3 of the 
holotype was examined and found to have 
bidentate and weakly tridentate hooks as figured 
here. 


Biology. Specimens collected in November, 
January and March contained eggs (largest meas¬ 
uring 200-230 pm in diameter) or mature sperm. 
No eggs or developing young were found in any 
tubes or attached to them. The changes of the 
colour pattern from Juvenile to adult were dis- 
cus.sed and illustrated in Paxton (1986:19, fig. 
12 ). 

Distribution. New South Wales, Victoria, 
South Australia, Western Australia (Fig. 6); 
intertidal to 66 m. 

DISCUSSION 

Taxonomy. Species of Diopatra are superfi¬ 
cially very similar. Their identification is frus¬ 
trated by the lack of clear diagnostie features. 
Setae, which are generally such useful charac¬ 
ters in specific polychaete classification, are too 
generalized in this genus to be of much help. In 
the present study a wide range of characters was 
examined to define the speeies by combinations 
of characters. These sets of characters may be 
different from species to species. A summary of 
all species treated here is given in Table 2. 

Most species in the genus are relatively large. 
This presents a problem in that certain characters 
are size-dependent and vary with age. In the four 
common species, this aspect has been investi¬ 
gated for two characters: the extent of the 
branchial region (as indicated by the reduction of 



Body Width (mm) 

Fig. 35. Diopatra aciculata: Relationship between body 
width of specimens and origin of subacicular hooks (S AH) [P 
= 0.735, y = 0.96x -i-11.3, P < 0.0001 (significance of overall 
regression)!. 
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Table 2. Comparison of Australian species of Diopatra. 
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Table 2. (cent.): Comparison of Australian species of Diopalra. 
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branchiae to a single filament) and the first 
occurrence of subacicular hooks. For each of 
these characters the first occurrence or origin 
(expressed as setiger number) is plotted against 
the width of the worm as a measure of size. The 
two characteristics are size-dependent for all 
four species. With respect to the first occurrence 
of single branchial filaments, all four species 
show a similar pattern (Figs 3, 9. 14, 33). 

While there is also a clear relationship be¬ 
tween size and the first occurrence of subacicular 
hooks in D. cmihoinensis (Fig. 4), D .maculata 
(Fig. 16) and D. aciculata (Fig. 35), this relation¬ 
ship is not so marked for D. dentata (Fig. 11) as 
can be seen by the slope of the regression (Fig. 

11) for this species. 

Species complexes. An analysis of the rela¬ 
tionships must await a complete revision of the 
genus since it is obvious that the Australian 
species do not constitute a distinct group. How¬ 
ever, it is possible to identify one, and perhaps 
two groups of species. 

Five species share a number of character states 
and are here considered as the D. amboinensis 
complex. It includes D. amboinensis, D. dentata, 
D. macithita, D. oligopectinata and D. 
albimandibulata. All possess four pairs of modi¬ 
fied parapodia, transverse pectinate setae with 
thick stems, and limbate setae with proximally 
serrated shelves. Symmetrical maxillae, i.e. the 
pre.sence of both left and right maxilla III, were 
observed in three of the five species. This condi¬ 
tion was found quite often in D. amboinensis and 
D. dentata, whereas it was never seen in other 
species ( e.g. D. aciculata), even though greater 
numbers were examined. This seems to indicate 
that the condition is not due to de novo mutations, 
but is fixed in the gene pool, thus making its 
presence an indicator of relationships. 

Of the remaining four species, D. aciculata 
definitely stands on its own. It is closer to the 
European D. neapolitana than to any of the 
Australian species. 

Diopatra lilliputiana, D. banleyi, and £>. gigova 
have slender, weakly serrated limbate setae and 
pectinate setae with thin stems. In the first two 
species the maxilla III originates proximally 
almost at the level of the maxilla II, a character¬ 
istic that is not found in any of the other species. 
At the present time it can only be stated that these 
three species are not members of the D. 
amboinensis complex, and any statements about 
their degree of relationship would be mere specu¬ 
lation. 


Reproduction and development. The gen¬ 
eral reproductive biology of onuphids has been 
reviewed by Paxton (1986) and Hsieh and Simon 
(1987). From previous reports we know that 
Diopatra eggs are relatively large, and develop¬ 
ment is either by lecithotrophic pelagic larvae or 
direct with brood care in the parental tube. The 
present paper reports new information on eight 
Australian species and attempts to relate the 
adult size, egg size, brood size and larval type to 
identify developmental patterns with respect to 
the method of spawning and brood care. All other 
available information is summarized and in¬ 
cluded, although the identity of the reported 
species is in some ca.ses uncertain. Four develop¬ 
mental patterns are identified and discussed 
below; the species making up the various groups 
and their characteristics are listed in Table 3 

I. Brooding in parental tube - direct develop¬ 
ment. Six species brood their eggs in the parental 
tube. The adults are relatively small (up to 3.5 
mm width), the eggs are large (600-1,400 pm) 
and few (8-50). Most of these reports are based 
on circumstantial evidence, i.e. eggs or larvae 
found in newly collected or pre.served tubes. 
Diopatra variabilis Southern, 1921, has been 
studied in detail (Krishnan 1936). The young 
undergo direct development in the parental tube 
and leave the tube when they consist of more than 
25 .setigers. In some species the juvenile worms, 
upon leaving the parental tube, attach their own 
tubes to the parental one. Lieber (1931) reported 
that tubes of Diopatra n. sp. from Sumatra 
provided evidence that three generations of 
worms had built tree-like colonies of tubes. 

II. Direct development in cocoon. Day (1960) 
reported that among empty Diopatra tubes 
dredged from Fal.se Bay, South Africa, he found 
a mud cocoon containing six post-larval Diopatra 
specimens of 8-15 mm. He stated that the juve¬ 
niles had tentacular cirri and obvious spiral gills. 

It seems unlikely that they reached this stage of 
development by lecitliotrophic nutrition, yet there 
would be no other source of food available in a 
cocoon. Therefore, this mode of development is 
doubtful, since the presumed cocoon may have 
been the remains of a broken tube. 

III. Egg masses attached to parental tube - 
direct development. The adults are small to large 
(3.5 to 10.0 mm in width), the eggs are moder¬ 
ately large (280-350 pm) and in moderate to 
large numbers. The distal part of a tube of 
Diopatra macuiata was covered by thousands of 
3 to 4-setiger larvae in a jelly matrix. Although 
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Table J. Summary of Jevelopmcntal characCeristics in the genus Oioptitm. I. BrxxHiing in parental tube, direct development; II, direct development in cocoon; III, egg mass attached to parental tube, direct 
development; IV. broadcast spawning, free-swimming stage; ?, unknown. 
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their subsequent developmental history is un¬ 
known, it seems reasonable to assume that they 
remain there until they start to build their own 
tubes which, in D. cuprea Bose, 1802, occurs as 
early as the 4-5 setiger stage (Allen 1959). 
Another Australian species, D. alhimandibiilatci, 
attaches its eggs in a small bundle of about 250 
eggs to the distal part of the tube. 

In the Mediterranean, D. neapolitami has long 
been known to attach its many yellow eggs to the 
top of the parental tube in a brown, irregular, 
gelatinous mass of about one square centimetre 
in size (LoBianco 1898). Although the size and 
number of eggs per spawning and their fate 
appear to be unknown, it is assumed that they 
also undergo direct development. 

IV. Broadcast spawning - free-swimming 
stage. The eggs of D. cuprea are relatively small 
(220 pm) and are released in a jelly mass that 
readily dissolves in seawater (Allen 1959), indi¬ 
cating broadcast spawning. The development of 
D. cuprea has been studied in detail by Allen 
(1959). The larvae were free-swimming by 24 
hours and settled to the bottom after four days. 
The literature reports of D. cuprea egg masses on 
Woods Hole beaches have been confused with 
those of Americonuphis magna (Andrews, 1891) 
(see Allen 1959). Fauchald( 1983) calculated the 
number of eggs of a single spawning for a species 
from Florida that he reported as D. cuprea. 
However, the.se specimens and their eggs were 
much smaller than D. cuprea from Massachu¬ 
setts: they probably represent a new species. A 
species from Japan, probably D. siigokai Izuka, 
1907, reported as D. neapolitana, was studied by 
Choe (1960). The artificially fertilized eggs 
developed into free-swimming larvae and set¬ 
tled to the bottom after about three days. 

The developmental pattern for the last seven 
species listed in Table 3 is unknown. However, 
they all have relatively small eggs, ranging from 
170-260 pm. Considering the observed develop¬ 
mental patterns it seems unlikely that they brood 
in the tube. Careful examination of the tubes of 
some common species such as D. amboinensis, 
D. dentata and D. aciculata has revealed no signs 
of eggs as.sociated with the tubes. It is, therefore, 
assumed that the.sc three species ate free spawning. 

A better understanding of the reproductive 
patterns provides additional characters to help 
solve the taxonomic problems of this interesting 
genus. This will be of particular importance for 
the taxonomically difficult D. cuprea and D. 
neapolitana complexes, as has been demon¬ 
strated here. 
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ABSTRACT 

The Ongeva Local Fauna from central Australia, which yielded a zygomaturine upper 
third premolar, upper second molar and upper first incisor, is situated unconformably 
above the lacustrine sediments containing the Alcoota Local Fauna. The teeth, 
representing Kolopsis yperus sp. nov. are intermediate in size and morphology to the 
Alcoota LF K, torus Woodburne. 1967, and Zygoinaturus gilli, Stirton, 1967, from the 
Beaumaris Local Fauna, Victoria. The new species is interpreted to be advanced over 
K, torus, though less derived than Z gilli from Beaumaris. The occurrence of an 
undetermined Kolopsis species at Beaumaris, Victoria, has led to the suggestion that 
the Alcoota and Beaumaris Local Faunas are both of similar (probably early Pliocene) 
age, though other evidence points to an earlier age for the Alcoota Local Fauna. 
Recovery of a derived Kolopsis species from a stratum of the Waite Formation in 
unconformable superposition to the Alcoota Local Fauna supports a pre-Beaumaris 
age, possibly late Mitchellian Stage equivalency, of the Alcoota Local Fauna. 

Keywords: Kolopsis yperus sp.nov., new species, Ongeva Local Fauna, Alcoota Local 
Fauna, Waite Formation, Miocene, central Australia, biochronology, biostratigraphy. 


INTRODUCTION 

Woodburne (1967:160) described fragmen¬ 
tary vertebrate remains from Hill 1, Alcoota 
Station (UCMP Locality V6347), central Aus¬ 
tralia, as “a meagre concentration of bone much 
higher in the fluviatile beds...”, concluding that 
‘The origin of the fossils from this locality was 
probably quite different from that of the other 
quarries, and it is possible that a different 
depositional environment is indicated”. 

Hill 1, or Red Hill, is a 20 m high erosional 
remnant of the Waite Formation, located about 
400 m southeast of the main Alcoota vertebrate 
quarries (Woodburne 1967), (Fig. 1). Dispersed, 
undiagnostic crocodile, dromomithid bird and 
diprotodontid marsupial bone fragments have 
been collected from the surface of this site each 


field season by palaeontologists from the North¬ 
ern Territory Museum. In 1991, surface erosion 
from recent rainfall exposed a concentration of 
material that indicated which of tlie beds were 
most likely to contain in situ fossil bone. Exca¬ 
vation of the apparent source revealed the pres¬ 
ence of relatively abundant, though fragmented 
and chemically weathered, fossil material within 
a fluviatile horizon. Among the first fossils 
recovered were an upper third premolar and an 
associated upper second molar of Kolopsis ype rus 
sp. nov., a form with a dentition similar to, but 
larger than that of the zygomaturine diprotodontid 
Kolopsis torus Woodburne, 1967. The find is 
significant because it supports the interpolative 
dating of the biostratigraphically unique and 
unconformably lower Alcoota Local Fauna to 
within the late Miocene. 
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Prior to the recovery of .specifically assignable 
elements characterizing a new local fauna sensu 
Tedford (1970) designated here as the Ongeva 
Local Fauna, the age of the Alcoota Local Fauna 
was poorly constrained by the stage of evolution 
of its diprotodontid species. Diprotodontids of 
the Alcoota Local Fauna are more derived than 
the Northern Territory Bullock Creek species 
but less so than closely related taxa from 
Beaumaris, Victoria. In the absence of interven¬ 
ing biochrons, local or regional stratigraphic 
correlates or radiometric age estimates, the 
Alcoota Local Fauna had been considered to lie 
at some undetemiined point between the late 
Miocene and early Pliocene (Woodburne 1967, 
Woodbume et al. 1985). 

Stilton et al.'s (1967) estimated late Miocene 
age of the Alcoota Local Fauna appeared to be 
supported by the presence in the Beaumaris 
Local Fauna of a pri mi ti ve Zygomaturus species, 
Z gilli Stilton, 1967. The Beaumaris marsupials 
are derived from the marine Sandringham Sands 
Formation and are assigned to the Cheltenhamian 
Stage on the basis of marine megafossils. A 
Beaumaris zygomaturine dentary was described 
by Woodbume (1969) as belonging to the same 
species, but a .second specimen of Z. gilli, a lower 
molar collected in 1972, indicated that 
Woodbume’s specimen is not Z gilli, but appar¬ 
ently represents a species of Kolopsis (Rich 
1976). Based on the assumption that the 
Beaumaris Kolopsis might indicate a slage-of- 
evolution equivalent to K. torus, the upper age 
limit of the Alcoota Local Fauna was taken to be 
contemporaneous with Beaumaris or possibly 

NE 


even later (Woodbume et a/. 1985). However, 
Woodbume et al. (1985) also observed that the 
phyletic ties of the Alcoota Fauna are apparently 
much closer to the mid Miocene faunas than to 
any of the undoubted lower Pliocene as.semblages. 

This paper presents some new stratigraphic 
and palaeontological evidence that argues for a 
pre-Beaumaris age for the Alcoota Local Fauna. 
Many of the concepts currently in use in Austral¬ 
ian mammal biochronology were introduced by 
R. A. Stirton and co-workers. The biochronologic 
framework presented by Stirton, Woodburne 
and Plane (1967: Fig. 2), based on what has 
become known as the ‘stage-of-evolution' 
method, has proved remarkably robust in its 
basic form, though subsequent discoveries have 
lead to refinements and elaboration (e.g. 
Woodbume et al. 1985). 

The phylogeny of the Zygomaturinae remains 
the best resolved of the biochronologically use¬ 
ful mammal lineages. Within theZypomaturinae, 
the gemraNeohelos Stirton, Kolopsis Woodbume 
and Zygomaturus Owen could be viewed as 
chronogenera. In broad Lyellian terms, Neohelos 
is viewed as an index genus for the early and mid 
Miocene. A'rt/o/w/5characterises the late Miocene, 
and Zygomaturus is essentially Pliocene and 
Pleistocene. Some species of these genera can 
provide even finer biochronological resolution, 
as elaborated on below. 

Prefixes to catalogue numbers are as follows: 
NMV, Museum of Victoria (National Museum 
of Victoria), Melbourne; SGM, Spencer and 
Gillen Museum (Museums and Art Galleries of 
the Northern Territory) Alice Springs; UCMP, 

SW 


ONGEVA LOCAL FAUNA ALCOOTA LOCAL FAUNA 




V.E. x1 


Fig. 1. Cross section through Waite Formation sediments showing the interpreted stratigraphic relationship between Ongeva 
and Alcoota Local Faunas. Apart from the recognition of an unconformity in the sequence, the stratigraphy follows Woodbume 
(1967: Fig. 2). 
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Kolopsis yperus sp. nov. 


University of California Museum of 
Paleontology, Berkeley. 


ANATOMICAL ABBREVIATIONS 


BM 

Buccal margin of P^ crown 

CIA 

Central incisor alveolus of premaxilla 

DIE 

Digastric eminence of dentary 

DiS 

Postdigastric sulcus of dentary 

ENG 

Enamel cap of I' 

IIF 

Interincisive fossa of premaxilla 

INF 

Incisive foramen of premaxilla 

MAC 

Submasseleric crest of dentary 

MAF 

Masseteric fossa of dentary 

MEC 

Metacone 

MEF 

Mental foramen of dentary 

MFO 

Masseteric foramen of dentary 

ML 

Midi ine of premolar and molar crowns 

pac 

Paracone 

pas 

Parastyle 

P-M 

Para-metaconal crest of P’ 

PMS 

Premaxillo-maxillary suture 

PRC 

Protocone 

SPM 

Septal process premaxilla 


STRATIGRAPHY 

Ongeva Locality. A comprehensive account 
of the geology of the Waite Formation is pro¬ 
vided by Woodbume (1967). Attention is focussed 
here on aspects relevant to the Ongeva Local 
Fauna. The new fauna was recovered from Waite 
Formation sediments cropping out on the north¬ 
western face of Hill 1 (Fig. 1) at or very close to 
the University of California Museum of 
Paleontology vertebrate fossil locality V6347, 
known as the “Red Hill Locality” (Woodbume 
1967:162). A vertical stratigraphic section 
through the fossil quarry is shown in Figure 2 and 
is comparable to Woodbume’s (1967:175) Sec¬ 
tion 1, measured nearby on the .southwestern side 
of the mesa. As detailed below, the new fauna 
occurs stratigraphically above an unconformity, 
represented by an ancient weathered surface and 
profile inferred to have fonned upon and within 
the sedimentary sequence containing the Alcoota 
Local Fauna (Fig. I). 

Woodbume (1967) recorded Hill 1 vertebrate 
fossils as occurring in a “light buff, pebble 
conglomerate” that crops out as a resistant ledge. 
He interpreted the ferruginous pebbles as re¬ 
worked nodules from the laterite profile that 


forms part of the basement to the Waite Forma¬ 
tion. However, these ferruginous pebbles or 
pisolites are matrix-supported and show reverse 
grading within the unit. In thin-section they do 
not re.semble the lateritic pi.solites developed on 
the basement complex at Hills 5 and 6, though 
little significance can be attached to this obser¬ 
vation as nothing is known of the regional 
petrologic variability of basement lateritic 
pisolites. Primary sedimentary stmctures (bed¬ 
ding, scouring, sorting, normal grading, channel 
lags) are absent at the Hill I occumence, and, as 
revealed by quarrying, the pisolitic bed is suc¬ 
ceeded by an unlithified accumulation of pisolites 
that had evidently weathered out of their matrix 
and remained as an erosional lag. 

In thin-section the pisolites incorporate silt to 
coarse .sand-sized, very angular to sub-rounded 
quartz (including polycrystalline grains), minor 
feldspar and lilhic grains, cemented by iron 
oxides (probably goethite and haematite). The 
siliceous material comprises up to 50% of the 
pisolites. The different grains are pre.sent in the 
same proportions with shapes and size ranges the 
same as in the intervening matrix of pale green, 
sandy sill. The siliceous grains incorporated in 
the pisolites appear to have been concentrated by 
the removal, and/or alteration (primarily oxida¬ 
tion with volume reduction) of the fine fraction 
of the matrix. Most of the ferruginous clasts are 
spherical, but some are irregularly shaped with 
sharp projections and seem unlikely to have 
survived transportation in that form. No abraded 
quartz grains are present at the pisolite surfaces. 
Some pisolites show a very weak, coarse concen¬ 
tric lamination. Others are only weakly indurated 
by iron oxides and are interpreted as repre.senting 
incipient stages of development. The rock is 
veined and cemented by a diagenetic, sparry 
calcite cement, some of which fills circum- 
granular fractures around the pisolites. 

A transported origin for the Hill 1 occurrence 
of pisolites is incompatible with the features 
described above. The evidence points to their in 
situ genesis within a weathering profile, with 
concentration of weathered-out pisolites devel¬ 
oped as a lag at the former land surface, a 
common succession in pi.solitic laterite profiles 
(e.g. McFarlane 1983: Fig. 2.19). The ancient 
weathered surface represents an unconformity 
within the Waite Formation separating the 
stratigraphically lower lacustrine sediments host¬ 
ing the Alcoota Local Fauna from later sediments 
containing the Ongeva Local Fauna. 
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SANDSTONE AND CONGLOMERATIC SANDSTONE 

Red-brown interbedded lenses of poorly-sorted 
and texturally-immature sandstone and 
conglomeratic sandstone; coarsest sediments 
concentrated towards the base of each bed and 
towards the base of the sequence. 


7UNCONFORMITY 
SILTY SANDSTONE 

Pale brown to red-brown, poorly sorted angular 
to sub-rounded quartz; scoured into underlying 
bed; vertebrate fossils, pebbles and cobbles as 
a channel deposit at the base of the scour. 

SANDY SILTSTONE 

Buff to pale green, poorly-sorted angular to 
subrounded quartz grains in silty matrix- 
fossUiferous. 

UNCONFORMITY 

MASSIVE PISOLITE LAG 

Ferruginous pisolites as an unlithified lag; 
derived from underlying bed. 

PISOLITIC SANDY SILSTONE 

Buff to pale green matrix; ferruginous pisolites 
matrix-supported, reverse-graded; diagenetic 
calcite cement. 


The lower part of the sequence is obscured by 
scree. Woodburne (1967:175) records about 
4m of light tan to dark red sandstone, red- 
brown sandstone and earthy red-brown 
siltstone about 30m along strike 


0-J 


DATUM; Alcoota Field Station t.b.m. 


Fig. 2. Stratigraphic section through the Kolopsis yperus sp. nov. type locality. 


The Ongeva Lxjcal Fauna fossils are hosted in 
two distinct beds. The lower bed consists of a 
buff to pale green, sandy silt, while the upper 
consists of pale brown silty sandstone. The con¬ 
tact between the two is irregular and, where it can 
be traced from the quarry along strike to a point 
about 10 m to the west, has a relief of about 0.8 m. 
The coarser upper bed appears to have been 
scoured into the sandy silt with fossils concen¬ 
trated at the base of the scour, along with a few 


isolated cobbles. The scour is thought to repre¬ 
sent a local feature in an otherwise conformable 
sequence: there is no evidence to suggest that the 
two fossiliferous beds are separated by a signifi¬ 
cant depositional hiatus. 

Woodburne (1967; 187) recorded chalcedonic 
limestone caprocks at two topographic levels 
near the New Well Site, approximately 15 km 
west of Hill 1. He considered them to be in 
stratigraphic succession and suggested that Ter- 
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tiary fossils of varying ages might be present in 
the Waite Basin, a conclusion supported by the 
new discoveries reported here. The recognition 
of an unconformity within the Waite Formation 
does not require amendment of lithostratigraphic 
nomenclature (Staines 1985). 

PALAEONTOLOGY 

Ongeva Local Fauna. Surface fossils consist 
of fragments of dromomithid lower limb bones, 
isolated crocodile teeth, crocodile osteoderms 
and indeterminate fragments of mammalian bone. 
An edentulous fragment of an immature 
diprotodontid dentary (cf. Kolopsis sp.) was 
recovered in 1990. 

In the lower unconsolidated silty bed, par¬ 
tially intact dromomithid bird, crocodile, 
macropodid and diprotodontid remains includ¬ 
ing the zygomaturine upper teeth described be¬ 
low, were confined to a thin horizon about 200 
mm above the unconformity. The large 
dromomithid long bones show depositional ori¬ 
entation with their long axes bearing 355° to 50°. 
The surfaces of the bones are etched by numer¬ 
ous fine rootlets and possibly by endogenous 
chemical weathering due to soil development 
near the surface. The bone is mineralized and 
le.ss fragile than the "lacustrine bed" material of 
the Alcoota Local Fauna. 

Several large dromomithid elements and a 
series of diprotodontid vertebrae, recovered from 
the overlying sandy bed. are also assigned to the 
Ongeva Local Fauna, although no 
biochronologically useful material was recov¬ 
ered from this horizon. A rind of coarse, sandy 
matrix is cemented to these bones by sparry 
calcite cement. 

Determinations of the fauna from the silty and 
sandy beds of the Ongeva faunal unit are as 
follows; Crocodylidae - cf. Quinkana Molnar; 
Dromornithidae - cf. Dromomis stirtoni Rich; 
Macropodidae - cf. Dorcopsoides fossilis 
Woodburne; Diprotodontidae - undetermined 
Zygomaturinae, cf. Kolopsis Woodburne; 
Zygomaturinae - Kolopsis yperus sp. nov. Of 
these, the macropodid and the zygomaturine 
diprotodontid arc of biochronological interest. 
The macropodid is represented by a metatarsal 
IV and some phalanges. We have not attempted 
to determine a species from the macropodid 
po.stcranial elements in anticipation of teeth 
being found later. 


SYSTEMATICS 

Family Diprotodontidae Gill 
Subfamily Zygomaturinae 
Stirton, Woodburne and Plane 
Genus Kolopsis Woodburne 

Type species: Kolopsis torus Woodburne, 
1967, by original designation and monotypy. 

Kolopsis yperus sp. nov. 

(Figs 3-9; Tables 1, 2) 

Type material. Holotype: SGM P92117 right 
P’ and right M-. 

Referred specimens. SGM P92115 edentu¬ 
lous right premaxilla fragment with incisor al¬ 
veoli and premaxillomaxillary suture; SGM 
P92114 right I'; SGM P92119 right dentary 
fragment with P, alveolus, part of the lower 
incisor alveolus and mental foramen; SGM 
P92116, left dentary fragment preserving masse¬ 
teric fossa and foramen, digastric sulcus and 
anterior margin of pterygoid fossa. 

Type locality, Alcoota Station, Northern Ter¬ 
ritory, latitude 22°52’S, longitude I34°27’E. 
The holotype was recovered from an unlithified 
sandy silt of the Waite Formation, about 200 mm 
above an unconformity on the north side of Hill 
1, 9.8 m higher than the fossiliferous lacustrine 
sediments containing the Alcoota Local Fauna, 
about 2 km .southwest of the junction of Ongeva 
and Waite Creeks. 

Fauna. Ongeva Local Fauna (new). 

Rock unit and age. Waite Formation, 
Cheltcnhamian Stage equivalent, late Miocene- 
?carly Pliocene. 

Diagnosis. Distinguished from Zygomaturus 
gilli Stirton. 1967, in being smaller, with more 
elongated and transversely narrower P^ crown; 
deeper, wider cleft separating the parastyle from 
the paracone on P’; paracone and metacone of P^ 
situated closer together; and long postmetacrista. 
Distinguished from all other Zygomaturus spe¬ 
cies in possessing large parastyle and metaslyle 
on M^; more elongate, transversely narrower M-; 
straight, nearly vertical premaxillary suture com¬ 
mencing from significant distance behind 1’ as 
opposed to posteriorly arcuate suture commenc¬ 
ing from immediately behind F. Distinguished 
from Kolopsis rotundus Plane, 1967, in being 
larger; P’ of K. rotundus otherwise differs from 
K. yperus in the same respects as given for 
Zygomaturus (Murray, 1992). Dentary differs 
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from that of Kolopsis sp. from Beaumaris 
(Woodbume 1969) in being larger, in having 
postdigastric sulcus deeper and masseteric 
foramen well-developed. Compares and con¬ 
trasts with K. torus Woodbume, 1967, in the 
following respects: all elements larger and more 
robust than K. torus', P’ crown ovate and rela¬ 
tively elongated, similar to K. torus but slightly 
longer; P’ parastyle base and cingulum expanded 
lingually but protocone less prominent lingually 
than in Kolopsis torus. Paracone and metacone 
situated close together and postmetacrista long; 
metacone situated anterior to level of hypocone 
as in K. torus; posterolabial cingulum ascends 
postmetacrista and defines broad shallow 
posterolabial fossa behind metacone as in K. 
torus. Crest between paracone and protocone 
low, comparable to K. torus specimens in which 
it is present; para-metaconal shearing crest higher 
and slightly less lingually inclined than in K. 
torus. M- larger in proportion to P^; M- more 
elongated and rectangular as opposed to 
trapezoidal in outline in Kolopsis torus, but less 
square and relatively narrower than in Zygomaturus 


species. M’ parastyle and metastyle massive as 
in Kolopsis torus. Interloph valley relatively 
wide as in Kolopsis torus but with slightly les.s 
curvature of the protoloph. Posterolingual 
cingulum and ba.se of the hypocone more ex¬ 
panded than in K. torus. I' large in proportion to 
alveoli as in Zygomaturus spp., but with 
compressed crown and root and flattened mesial 
surface similar to Kolopsis torus. Premaxillo- 
maxillary suture commences laterally a consid¬ 
erable distance posterior to P and a.scends verti¬ 
cally in straight line to contact nasals, as in 
Kolopsis torus. Dentary postdigastric sulcus and 
pterygoid fossa confluent as in Kolopsis torus. 

Etymology. YKSp “yper”, (Greek) meaning 
“above”. 

Description. The type and referred specimens 
of K. yperus were found in very close proximity 
at the same level and probably belong to one 
individual. The upper premolar and .second mo¬ 
lar lay together. On the basis of their correspond¬ 
ing interproximal surfaces, stage of wear, and 
size, we consider the cheek-teeth to represent an 
individual. 



Fig. 3. Ongeva Local Fauna Kolopsis yperus .sp. nov. Holotype SGM 92117 (upper third premolar and upper second molar) 
in occlusal view; dimensions in millimetres shown on line drawing. 
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Upper incisor (Figs 4, 5, 7, 8). The crown is 
subtriangular in section and is capped by enamel 
over the anterolateral surface of the tip. The 
occlusal facet is stepped in lateral profile and 
elliptical in occlusal view. The lateral surface is 
convex over the extent of the crown, becoming 
progressively more compressed over the remain¬ 
ing three-fourths of the tooth. A broad, shallow 


indentation of the lateral side of the root is 
centred at about the mid point of its total length. 
The medial surface is flat over its entire length. 
A shallow sulcus and low crest follows the mid¬ 
lateral contour of the crown extending over most 
of the length of the root. The longitudinal axis of 
the root and crown is straight. The root is open. 
The maximum depth of the root is 26.0 mm. 



0 
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12 3 4 

Mil 

CM 
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Fig. 4. Referred specimens of Kolopsis yperus sp. nov.; A, lateral aspect and B. medial aspect of right upper incisor (SGM 
P92114); C, left dentary fragment preserving masseteric fossa {SGM P92116); D, lateral, E, ventral and F, medial aspects of 
right premaxilla fragment pre.serving I' ’alveoli, margin of incisive foramen and premaxillo-maxilUuy suture (SGM P92115). 
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Fig. 5. Comparison of P morphology in Zygomalurus trilobus 
Macleay, Kolopsis yperus sp. nov. and Kolopsis torus 
Woodburne; note flattened internal surfaces in Kolopsis spe¬ 
cies compared to the more rounded internal surfaces in 
Zygomaturus trilobus (character 13). 

thickness 18.2 mm. The length of the dorsal 
curvature is 105.0 mm. 

Upper third premolar (P-^) (Figs 3, 6). The 
upper third premolar is 21.5 mm long and 17.1 
mm wide, within a millimetre in each dimension 
of the largest Kolopsis torus specimen in the 
NTM collection (SGM PI006, 20.6 mm X 16.2 
mm) and at least 1.7 mm shorter than Zygomaturus 
gilli in which the anterior portion of the parastyle 
is abraded. The occlusal outline shape is oval; 
tapering slightly more anteriorly than posteriorly. 
The parastyle is transversely broad. The para- 
metaconal shearing crest lies near the longitudi- 



Fig. 6. Diagrammatic representation of character morphocline 
in P'-M- of zygomaturines; structurally-primitive species is 
Neohelos tirarensis Stirton. Definition of characters: 1. extent 
of separation of the parastyle from the paracone; 2, transverse 
width of the parastyle; 3. extent of lingual protrusion of the 
protocone relative to the lingual side of the parastyle; 4, extent 
of separation of the paracone from the metaconc; 5. length of 
the postmctacrista; 6, extent to which the P> is narrower than 
the M- on the lingual side; 7, size and development of the 
parastyle; 8, size and development of the metastyle; 9, extent 
of postcrolingual expansion of the base of the hypocone; 10. 
lines expressing the distance of the para-metaconal crest (P- 
M) from the midlinc of the crown (ML) and from the buccal 
margin of the crown (BM); 11, ratio of P’ length to M’ length. 

nal midline of the crown (Fig. 6). The lingual 
base of the parastyle is expanded by a shelf- like 
cingulum that extends to the anterolingual base 
of the protocone. The parastyle leans posteriorly 
towards the paracone and in terms of relative 
proportions, these cusps may be just perceptibly 
closer together than in K. torus, though multiple 
caliper measurements yielded no consistent dif- 
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ferences. The paracone and metacone are sepa¬ 
rated by a broad, shallow vertical sulcus on the 
buccal side of the main shearing crest. The cusps 
are relatively higher and are connected by a 
higher crest than in K. torus. The paracone and 
metacone are situated close together, with the 
metacone and its internal buttress transversely 
aligned with the sulcus between the protocone 
and hypocone. The piu-acone is 4.4 mm from the 
metacone in K.yperus. The P' postmetacrista in 
K. yperus is 8.0 mm long. A low, V-shaped 
transverse crest connects the lingual base of the 
paracone with the labial base of the protocone. 
The posterolabial base of the protocone contacts 
the anterolingual side of the internal metaconal 
buttress enclosing a small depression. The labial 
cingulum is poorly preserved on the specimen, 
but appears to have been weak and largely 
confined to the postparaconal portion of the 
crown. The posterolabial cingulum merges with 
the postmetacrista to form a low metastyle. A 
broad postmetaconal sulcus is present labially. 

Upper second molar (M'} (Figs 3, 6). The 
occlusal outline of the K. yperus upper second 
molar crown is an elongate, rectangular shape. 
The M- of K. yperus is considerably larger than 
in Kolopsis torus and also relatively narrower in 
proportion to its length. The length of the crown 
is 26.5 mm and the maximum width is 21.2 mm. 
Both labial loph bases are elongated due to the 
large parastyle anteriorly and equally large 
metastyle posteriorly. The preparacrista and 
postmetacrista are correspondingly well devel¬ 
oped. The protoloph is transversely narrower 
than the hypoloph and slightly curved. A weak 
mesostyle is present in the labial end of the 
interloph sulcus. The interloph sulcus forms an 
anteriorly slanted V- shaped cleft, wider labially 
than lingually and proportionally similar to that 
of Kolopsis torus. The protoconal base gently 
swells posteriorly into the mid-valley to about 
the same extent as in K. torus, thus leaving a 
considerable gap at the base of the sulcus. The 
postparaconal and premetaconal buttresses are 
poorly developed. The lophs are slightly worn 
but appear to have been relatively lower than in 
K. torus. The anterior cingulum is well devel¬ 
oped and shelf-like, merging with the parastyle 
labially and terminating lingually at the anterior 
base of the protocone. Labial and lingual cingulae 
are absent. The posterior cingulum is a low, 
rounded, sinuous crest originating on the labial 
base of the hypocone and merging with the 
metastyle labially. The base of the hypocone is 


expanded posterolingually and is both higher 
and considerably broader than the protocone. 

Premaxilla fragment (Figs 4, 7, 8). The pre¬ 
maxilla fragment is referred to K. yperus on the 
basis of its association with the other material, its 
evident zygomaturine morphology and by the 
morphology of the central incisor alveolus, which 
is of the correct size and shape for the associated 
upper I'. The fragment represents the right pre¬ 
maxilla, terminating posteriorly at the 
premaxillo-maxillary suture and broken dorsally 




Fig. 7. Comparison of the morphology of the premaxillary 
fragment of K. yperus sp. nov. (.stipple) with Zygonuilurus 
and K. torus Woodbume; K. yperus is symplesiomorphically 
aligned with K. torus in having a nearly vertical premaxillo- 
maxillary suture that commences near the middle of the 
diastema in conuast to Zygomaturus iriinhus Macleay in 
which the suture is arcuate and commences close to P (char¬ 
acter 12); the size of the I' relative to the other incisors is 
suggested in the illustration: K. yperus central incisors are 
proportionally enlarged compared to K. torus, but less en¬ 
larged than in Zygomaturus trilobus (character 14). 
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at an indeterminate distance, perhaps about 30- 
40 mm, below the nasal contact. All three upper 
incisor alveoli are pre.sent. The fragment shows 
clo.se similarities to the same region in Neohelos 
and Kolopsis torus. The alveolus for P is slightly 
larger in diameter and has a deeper socket than 
that of P. A sulcus, corresponding to the inferior 
margin of I', is inscribed on the anteromesial 
edge of the fragment near the midline, indicating 
that the incisor crowns were closely approxi¬ 
mated. The interincisival fossa is shallow and 
narrow (Fig. 8). The anterior margin of the 
incisive foramen is located 40.0 mm behind the 
posterior margin of the I' alveolus. The septal 
process is short transversely. The premaxillo- 
maxillary suture commences its near-vertical 
ascent to the nasals approximately 28.0 mm 
behind the posterior alveolar margin of 1' (Fig. 
7). The ba.se of the lateral margin of the nasal 
cavity (Fig. 4F) is represented on the fragment 
indicating that K. yperus had a large, broad, 
tubular external narial aperture. 

Dentcny (Figs 4,9). The dentary is repre.sented 
by a fragment of a left posterior portion of the 
horizontal ramus and a fragment of a right ante¬ 
rior portion of the horizontal ramus which in¬ 
cludes the Pj alveolus and upper half of the 
mental foramen (Figs 4C, 9). Except for their 
larger proportions and stronger expression of 
muscular attachments, the specimens are the 
basic shape of a Kolopsis torus dentary (Fig. 9). 


The submasseteric crest is pronounced and the 
masseteric fossa is relatively deep, but some¬ 
what confined in extent. A large mas.seteric 
foramen is present. The posterior margin of the 
digastric eminence is just evident. The inferior 
border is thick and strongly inflected resulting in 
a pronounced postdigastric sulcus. The 
postdigastric sulcus is apparently confluent with 
the anterior portion of the pterygoid fossa. The 
inferior margin of the fragment shows a shallow 
concavity at the transition from the digastric 
eminence to the angular process. 

Comparative remarks. The fossils assigned 
to K. yperus are significantly larger and more 
robust than comparable Kolopsis torus and 
Kolopsis rotundus material. Kolopsis yperus is 
also considerably larger than the Beaumaris 
Kolopsis sp. assigned to Z. gilli by Woodburne 
(1969) but reassigned to Kolopsis by Rich (1976) 
(Figs 6,9). Kolopsis yperus is somewhat smaller 
than Zygomaturus gilli and much smaller than 
Zygomatunts keanei Stirton and Zygomaturus 
trilohus Macleay. 

The right I' of yperus closely resembles that 
of K. torus, differing primarily in being much 
larger and relatively deeper in proportion to its 
transverse thickness (Fig. 5). As in K. torus and 
in contrast to K. rotundus and Zygomaturus 
trilohus, the mesial (internal) surface of the 1' is 
perfectly fiat as opposed to convex. The longitu¬ 
dinal axis of the crown and root is straight. 


K. torus 



K. yperus 



Z. trilobus 



Fig. 8. Comparison of the morphology of Ihe premaxillary palale of K. yperus sp. nov. (restored) with K. torus Woodburne and 
Zygomaturus trilobus Macleay; The interincisive fossa of K. yperus is narrower and shallower than in K. torus and Z. trilohus. 
but otherwise more closely resembles K. torus in the shape of the incisor arcade and position of the P alveolus relative to the 
prcmaxillo-maxillary suture and position of the incisive foramina. 
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Kolposis yperus also shares with K. torus a 
broad, shallow indentation of the lateral side of 
the incisor, which appears to correspond to the 
narial margin of the premaxilla in the latter 


species. Because of the detailed similarities of 
the central incisor and its relations with the 
referred premaxilla to the corresponding struc¬ 
tures in K. torus, it can be inferred that the upper 





K. yperus 


Fig, 9. Comparison of the size and morphology of dentary fragments of K. yperus sp. nov. (restored) with outlines of A", torus 
Woodburne (SGM PS7I32) and K. sp. from Beaumaris, (NMV P1591 lA and PI591) (Woodburne 1969). The hypothetical 
outline of K. yperus is derived from an enlarged K. torus dentary (SGM P8664); note that K. yperus is considerably larger and 
more robust than other Kolopsis species; the mental foramen (MEF) may have been situated relatively low as in Zygomaturus 
trilobus Macleay; a large masseteric foramen is present in K. yperus (MAF). The masseteric foramen is usually absent or very 
small in K. torus, and is absent in the Beaumaris Kolopsis sp. 
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incisor crown tips of K. yperus were convergent. 
In Zygomaturus trilohus the incisor crowns are 
divergent and the longitudinal axis of the crown 
and root is bowed. In K. rotund us, the axis of the 
crown and root is also distinctly curved so as to 
project the tip of the crown lateral to the midline 
of the root (Plane 1967:112, Fig. 2b). 

The P' of K. yperus is structurally intcmiedi- 
ate between that of Zygomaturus gilli and K. 
torus. The P' morphology of K. yperus does not 
closely resemble that of K. rotundus, in which 
the gap between the parastyle and paracone is 
greatly reduced, the paracone and metacone are 
widely separated, the postmetacrista is short, and 
in which the axis of the para-metaconal crest is 
situated further from the midline of the crown. 
The P’ morphology of K. rotundus differs from 
that of K. yperus with respect to the same char¬ 
acters as the P's of Zygomaturus trilohus, Z. 
keanei and to a lesser extent, Z. gilli. The P' of K. 
yperus more closely resembles those of both Z. 
gilli and K. torus than the P' of K. rotundus. 
Except for its much smaller size, the spatial 
relationships of the cusps P' of K. rotundus bear 
a stronger resemblance to the P' of Z. keanei than 
to those of other Kolopsis species. 

The P' morphology of K. yperus is similar to 
that of K. torus in having a wide gap between the 
parastyle and the paracone, the paracone and 
metacone situated close together (e.g. in K. 
torus, the paracone is 3.5-4.0 mm from the 
metacone; in K. yperus the paracone is separated 
from the metacone by 4.4 mm; in the smaller K. 
rotundus, the paracone is separated from the 
metacone by at least 5.0 mm), and in having a 
long postmetacrista, which in Zygomaturus spe¬ 
cies and K. rotundus is very short. 

The P’ of K. yperus shows an evolutionary 
trend towards Zygomaturus species in that the 
buccal margin of the para-metaconal crest is less 
inclined towards the midline of the crown than in 
K. torus; the base of the parastyle is much wider 
than in K. torus resulting in a reduction of the 
apparently more prominent lingual projection of 
the protocone; the paracone and metacone are 
transversely broader and slightly more .separated 
than in K. torus and the P' is shorter relative to the 
length of the M' than in K. torus, the ratio being 
the same (1:1.2) as in Zygomaturus keanei and 
Zygomaturus trilohus, compared to a 1:1.0 ratio 
in K. torus and Neohelos tirarensis Stirton (Fig. 
6 ). 

The M' of K. yperus closely resembles that of 
K. torus in possessing a large parastyle and a 


large metastyle. In Zygomaturus species the M' 
parastyle and metastyle are reduced. The of 
K. yperus differs from K. torus, being more 
elongated and in having a posterolingually ex- 
panded base of the hypocone, which results in a 
more rectangular shape of the occlusal outline of 
the crown. In K. torus the occlusal outline of the 
crown is distinctly trapezoidal (Fig. 6). The 
crown proportions of K. yperus differ from 
Zygomaturus species in being narrower relative 
to their width, in having a less well developed 
postparaconal buttress, in having a widerinterloph 
sulcus and in that the posterior loph faces are 
more strongly slanted anteriorly. Although the 
M' of K. rotundus is not known, the M' protoloph 
is broad and the crown is squarish, suggesting 
that its M' was also relatively broad for its length. 
As in Zygomaturus species, K. rotundus pos¬ 
sesses stronger postparaconal-premetaconal but¬ 
tresses on M'^ than does K. torus and inferen- 
tially stronger butresses than K. yperus in which 
the M' postparaconal buttresses are only slightly 
more conspicuous than in the latter species. 

The morphology of the premaxilla fragment 
of K. yperus indicates that it had relatively large 
central incisors, though not as large in proportion 
to the F ' in Zygomaturus trilohus (Figs 7,8). The 
basic shape of the premaxillary fragment resem¬ 
bles that of K. torus in that the incisor arcade is 
more C-shaped as opposed to the U-shaped 
arcade in Z. trilohus. The interincisi ve fossa of A'. 
yperus appears to have been relatively narrower 
and shallower than in either K. torus or 
Zygomaturus trilohus. 

The lateral surfaces of the premaxillary frag¬ 
ment are more deeply concave than in K. torus, 
indicating that the alveolar process was narrower 
in proportion to the base of the narial aperture. 
However, the fragment preserves sufficient points 
to indicate that the narial aperture was situated 
low and that the lateral premaxillary margins did 
not retreat posteriorly to the extent seen in Z 
trilohus, in which the lateral margins of the narial 
aperture are deeply notched and the base of the 
aperture is perched high above the premaxillary 
palate. The F alveolus of A", yperus is di.stinctly 
shorter and slightly smaller in diameter than the 
I' alveolus. \nNeohelostirarensis, the F alveolus 
is larger and deeper than the F alveolus. In K. 
torus the F and F aloveoli are approximately the 
same size. In Z. trilohus the F alveolus is slightly 
smaller than the F as in K. yperus. However, in 
Z. trilohus, both F and F are greatly reduced in 
size relative to F. 
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The dentary fragments of K. yperus provide 
the only points of comparison with the Kolopsis 
sp. specimen from Beaumaris (Fig. 9). The lower 
jaw of K. yperus was considerably larger and 
more robustly proportioned than that of the 
Beaumaris species, and slightly larger, though 
considerably more robust, than any specimen of 
K. torus from Alcoota. The submasseteric crest 
is more prominent and the masseteric fossa is 
relatively deeper, though somewhat more con¬ 
fined in anteroposterior c.\tent than either K. 
torus or the Beaumaris Kolopsis. Unlike K. torus 
or K. sp. from Beaumaris, K. yperus possesses a 
large masseteric foramen. The internal side of 
the dentary differs from that of the Beaumaris 
species in having a deep postdigastric sulcus and 
a strongly inflected crest of the inferior border. 
Several specimens of K. torus from the Alcoota 
Local Fauna approach this degree of inflection of 
the inferior border and corresponding depth of 
the postdigastric sulcus, but none is as robustly 
constructed as K. yperus. The proportions and 
shape of the dentary of the Beaumaris Kolopsis 
are not substantially different from the more 
typical and rather variable Kolopsis torus mate¬ 
rial from Alcoota. 

The deep postdigastric sulcus of K. yperus is 
therefore more comparable to the condition in 
Zygomaturus keanei than to that of the Beaumaris 
Kolopsis sp. (Stirton 1967). However, K. yperus 
resembles Kolopsis torus in having a confluent 
postdigastric sulcus and pterygoid fossa. In 
Zygomaturus species the anterior margin of the 
pterygoid fossa is elevated above the digastric 
fossa and the fossae are divided by a low crest. In 
K. yperus, the fragment extends posteriorly far 
enough to have retained evidence of the feature, 
if such a division was present. Although only the 
posterior margin of the digastric eminence is 
preserved on the K. yperus specimen, the prob¬ 
able extent and shape of the structure is apparent. 
The projected outline of the inferior border 
indicates that the digastric eminence was in 
about the same position and similar in shape and 
proportion to that of K. torus. In particular, the 
concavity between the digastric eminence and 
the inferior border below the pterygoid fossa is 
poorly developed. In Zygomaturus species the 
digastric eminence is more posteriorly situated, 
deeper and more prominently offset by a distinct 
concavity behind. 

The fragment of right dentary preserves a 2.3 
mm length of the lower incisor alveolus, the P, 
alveolus and the superior margin of the symphy¬ 


sis. Alignment of the fragment with the symphy- 
seal region of a K. torus dentary shows that the 
tower incisor of K. yperus was significantly less 
procumbent than in the majority of K. torus 
specimens (Fig. 9). Because this feature is vari- 


Fi(*. to. Dendrogram showing the relative stage-of-evolution 
of A", yperus to Zygomaturus and Kolopsis speeies. Numerical 
de.signations of characters arc defined in Table I. Because the 
genus Zygomaturus is based on more than one character state, 
the assessment of the clade is equivocal. Kolopsis yperus is 
assigned to the genus Kolopsis on the basis of its 
symplesiomorphic resemblances to K. torus, and lack of 
derived features characteristic of Zygomaturus. On the basis 
of the material available forcomparison, K. yperus is structur¬ 
ally intermediate between Z. gilli and K. torus. There are no 
diagnostic points of comparison between K. yperus and K. sp. 
from Beaumaris (Woodbumc 1969) The Beaumaris speci¬ 
men is situated between K. torus and K. yperus because 
Woodbumc (1969:38) considered K. sp. to be advanced over 
K. torus in having “...more strongly developed and curved 
metalophid and asymmetrically V-shaped transverse valleys 
of the molars, and the flattened essentially open posterior root 
of the lower incisor.” On the basis of the character definition 
and morphocline used here, “K." rotundas is more closely 
aligned with species of the genus Zygomaturus than with 
species of the genus Kolopsis. 
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able in K. torus, the condition is significant to the 
extent that the estimated state of lower incisor 
recumbency in K. yperus is rarely found in K. 
torus, being more characteristic of Zygomaturus 
species. 

DISCUSSION 

A primary purpose of this paper is to provide 
an assessment of the stage-of-evolution of the 
Ongeva Loeal Fauna zygomaturine, and thereby 
better constrain the chronostratigraphy of the 
Waite Formation. Character states by which the 
stage-of-evolution (plesiomorphic or 
apomorphic) of selected zygomaturine species 
can be compared (Table 1) are presented as a 
matrix in Table 2. The structurally-primitive 
state in Zygomaturinae is exemplified by 
Neohelos species. The contents of the character 
state matrix are depicted as a dendrogram in 
Figure 10. This dendrogram should be viewed as 
an indicator of the stage-of-evolution of selected 
taxa, rather than as a phylogenetic hypothesis. 
Were the species included in the cladogram 
contemporaneous, it might be reasonable to in¬ 
terpret such a dendrogram as a phyletic tree. 
However, the production of a dendrogram from 


a character state matrix can force the use of 
branchings that are simply not tenable as hypoth¬ 
eses of evolution. As outlined in the introduc¬ 
tion, at the generic level, Neohelos, Kolopsis and 
Zygom<j/»n(j are essentially in ancestor-dcscend- 
ent relationships. Figure 10 is a diagram that 
indicates only the pattern of character distribu¬ 
tions (Nelson and Platnick 1974; Maddison et al 
1985:85). 

The recognition of ancestor-descendent line¬ 
ages (or indeed ‘intercalary’ lineages, sensu 
Stirton et al. 1967) has implications for the 
formal aspects of taxonomy, as already pointed 
out by Stirton et al. ( 1967:152) for the diprodontid 
sub-families investigated by them: 

“As in the diagnoses of other taxonomic 
groups, not all the characters listed completely 
.separate every genus within a subfamily from 
all other members of the family (Diproto- 
dontidae). Each subfamily lineage extends across 
a wide span of time and contains different 
genera. Therefore, each point given in a sub¬ 
family diagnosis may not apply equally to all 
members of the lineage.” 

For the purposes of taxonomy, we have de¬ 
fined the genus Kolopsis, in part, on the basis of 
of the lack of the derived states which define 
Zygomaturus. In an essentially anagenetic se- 


Table 1. Neohelos lirarensis represents the plesiomorphic species within the Subfamily Zygomaturinae by which the stage- 
of-evolution of .species of Kolopsis and Zygoimiiums are gauged. Abbreviations and dcfinilions: 0=plesiomorpbic undivided 
state of the para-melaconc of P’: l=extenl of separation of the P' paraslyle from the paracone; 2=lransvcrse width of the ba.se 
of the parastyle of the P'; 3=cxtenl of the development of a concave profile between the lingual side of the parastyle and the 
anterior base of the proloconc; 4=relative extent of separation of the paracone and metacone of the P'; S=relalive length of the 
po.stmetacrista of the P'; 6=transverse width of the P' in comparison to the width of M^; 7=relative size of the parastyle of M-; 
8=rclativesizeoflhcmetastylcofM*;9=rclativeexpansionoflhehypoconebaseofM-; IO=relationshipofthcpara-melaconal 
crest to the midline of the P’ crown (ML=midline; BM=buccal margin); 11 =ralio of the length of the P' to the length of M=; 
12=morphology of the premaxillomaxillary suture; 13=shapc and orientation of the first upper incisor crowns; I4=size of die 
upper first incisors relative to the size of I' and P; lS=rclations of the postdiga.slric sulcus and pterygoid fossa (RAMAL 
FOSSAE); 16=relativc extent of development of the digastric eminence (DIE) and the postdigasiric sulcus (DIS). 


CHARACTER 

PEES lOMORPH IC STATE 

APOMORPHIC STATE 

0 

para-metacone 

undivided 

divided 

1 

cleft, PAS-PAC 

narrow 

wide 

2 

width parastyle 

narrow 

wide 

3 

PRC-PAS concavity 

deep 

shallow 

4 

PAC-MEC distance 

close together 

far apart 

5 

postmetacrista 

long 

short 

6 

M’-P’ width 

P’ equal 

P' narrower 

7 

M- parastyle 

large 

small 

8 

M- metastyle 

large 

small 

9 

M- hypoconc ba.se 

narrow 

broad 

10 

P-M to midline 

close to ML 

close to BM 

11 

PT:M-1 

1:1.0 

1:1.2 

12 

PMX-MX suture 

vertical, mid-diastemal 

arcuate, near I’ 

13 

I' crown 

flat mesial, convergent 

round, divergent 

14 

I' size 

small 

large 

15 

ramal fossae 

confluent 

separate 

16 

DIE and DIS 

weak, shallow 

strong, deep 
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quence, the nomenclatural transition from one 
genus to another is arbitrary, but ean still be 
rigorously defined, satisfying the requirements 
of formal taxonomy, even though Kolopsis can¬ 
not be defined by synapomorphies. 

The assignment of the new species to the 
genus Kolopsis is based primarily upon its 
symplesiomorphic resemblances to K. torus: 
closely situated paraconc and metacone of P’; 
straight, vertical premaxillomaxillary suture 
commencing well behind P; compressed, me- 
sially fiat, convergent I'; retention of large 
parastyle and metastyle on M’; relatively open 
midvalley of M-; weak digastric eminence; con¬ 
fluent postdigastric sulcus and pterygoid fossa 
(Fig. 10, Tables 1, 2). 

The more closely approximated paracone and 
metacone and elongated postmetacrista of the P' 
is the primary indication of the slightly more 
primitive state of K. yperiis relative to 
Zygomaturus gilli. The species is otherwise 
apomorphically aligned with Zygomaturus in the 
following respects: I' are large relative to other 
upper incisors; the parastyle of P' is transversely 
broad and the M- is rectangular due to expansion 
of the hypocone base. 

Kolopsis yperus shows no closer resemblances 
to the late Pliocene Awe Local Fauna 


zygomaturine Kolopsis rotundas than it does to 
Zygomaturus species. Kolopsis rotundas shares 
numerous derived features with Zygomaturus 
species including a more oval cross section and 
curvature of the longitudinal axis of I'; P' para¬ 
cone and metacone widely separated and situ¬ 
ated closer to the buccal side of the crown; short 
parametacrista; parastyle closely approximated 
to the paracone. Its appearance much higher in 
the stratigraphic column and its clo.se re.sem- 
blance to Zygomaturus spp. indicate that K. 
rotundas is either convergent with Zygomaturus 
or that it should be included within the genus 
Zygomaturus as a new combination. 

Ambiguity in the assignment of these 
zygomaturines is largely due to their fragmen¬ 
tary condition and a lack of comparable struc¬ 
tures. Zygomaturus gilli lacks an M- for compari¬ 
son with K. yperus and other species of 
Zygomaturus. The Beaumaris Kolopsis sp. is 
represented only by lower dentition precluding a 
direct comparison with K. yperus. Because the 
transition to Zygomaturus appears to be a mosaic 
structural succession, involving many features 
of the skull and dentition, the present informa¬ 
tion cannot provide documentation of a detailed 
phylogenetic sequence from Kolopsis to 
Zygomaturus. However, the forms under exami- 


Tablc 2. Distribution of character states among zygomaturine genera; numbers correspond to definitions in Table 1 and Figure 6. 



Zygomaturus trilobus 

Kolopsis rotundus 

Zygomaturus keanei 

Zygomaturus gilli 

1 

Kolopsis yperus 

Kolopsis sp. from Beaumaris 

Kolopsis torus 

Neohelos tirarensis 

0 

A 

A 

A 

A 

A 

. 

A 

P 

1 

A 

A 

A 

A 

P 

- 

P 

P 

2 

A 

A 

A 

A 

A 

- 

P 

P 

3 

A 

A 

A 

A 

A 

- 

P 

P 

4 

A 

A 

A 

A 

P 

- 

P 

P 

5 

A 

A 

A 

A 

P 

- 

P 

P 

6 

A 

A 

- 

P 

- 

P 

P 

7 

A 

_ 

A 

- 

P 

- 

P 

P 

8 

A 

_ 

A 

- 

P 

- 

P 

P 

9 

A 

- 

A 

- 

A 

- 

P 

P 

10 

A 

- 

A 

- 

P 

- 

P 

P 

11 

A 


A 

- 

A 

- 

P 

P 

12 

A 


_ 

- 

P 

- 

P 

P 

13 

A 

A 

A 

- 

P 

- 

P 

P 

14 

A 

A 

A 

- 

A 

- 

P 

P 

15 

A 

A 

A 

- 

P 

P 

P 

P 

16 

A 

A 

A 

- 

P 

P 

P 

P 
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nation are sufficiently close to one another struc- 
turally to indicate that the transition to 
Zygomatunis was finely incremental. 

In describing the Zygomatunis gilli dentition, 
Stirton (1967:134) remarked that “Because they 
appear to be intermediate between Kolopsis and 
Zygomatunis their generic assigment might be 
questionable...”. In the example of Kolopsis 
ypenis, we have a species that appears to repre¬ 
sent an intervening structural condition that could 
have given rise to Zygomaturus gilli. The evi¬ 
dence supports Stirton et al. (1967) in their view 
that a member of the genus Kolopsis gave rise to 
Zygomaturus through a gradualistic structural 
sequence. In tenns of stage-of-evolution chro¬ 
nology, Kolopsisyperus suggests that the Ongeva 
Local Fauna is slightly older than the Beaumaris 
Local Fauna. 

Compared to K. torus, the unnamed Beaumaris 
Kolopsis species also appears to be a derived 
form possessing some Zygomaturus-Vike charac¬ 
ters. Woodbume (1969:38) considered the fol¬ 
lowing features to be sufficient to assign the 
specimen to Zygomaturus: elongate proportions 
of the molars, well-developed arcuate metalophid 
and laterally compressed but open proximal 
cross section of the lower incisor. Comparison of 
the fragmentary remains of K. yperus with the 
Beaumaris Kolopsis provides an indication that 
they are distinct, though perhaps equally derived 
species. 

SUMMARY AND CONCLUSIONS 

Ongeva Local Fauna and Beaumaris Local 
Fauna diprotodontids are at a more similar stage- 
of-evolution than the Alcoota and Beaumaris 
representatives are to each other. Because the 
Ongeva faunal unit is considerably higher in the 
stratigraphic column and unconformably sepa¬ 
rated from the Alcoota Local Fauna, it follows 
that the Alcoota Local Fauna is considerably 
older than the Beaumaris Local Fauna, as the 
structural and systematic affinities of its 
diprotodontid fauna have consistently indicated 
(Woodbume et al. 1985). 

The Beaumaris Local Fauna is a well-dated 
vertebrate fauna by virtue of the associated 
marine megafossils within the Black Rock Mem¬ 
ber of the Sandringham Sands Formation. The 
relative age of the Alcoota Local Fauna from 
central Australia may now be constrained more 
confidently on the basis of the relative stage of 
evolution of the Ongeva Local Fauna 


zygomaturine K. yperus. If Z. gilli (Beaumaris 
Local Fauna) and K. yperus (Ongeva Local 
Fauna) represent the Cheltenhamian Stage, then 
perhaps K. torus (Alcoota Local Fauna) repre¬ 
sents the later part of the Mitchellian Stage. 
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ABSTRACT 

A strong positive relationship between the number of artefacts and point frequency in 
the Nauwalabila 1 archaeological deposit can explain the vertical distribution of 
bifacial points in Arnhem Land. Investigations of the timing of point introduction 
should incorporate an understanding of such sample-size effects and studies of the 
technological characteristics of flakes. 

Keyword.s: Nauwalabila, Northern Territory, hifacial point, archaeological dating. 
Small Tool Tradition, chronological resolution, post-depositional movement. 


INTRODUCTION 

Ever since Etheridge and Whitelegge (1907) 
identified the implement class now called backed 
blades and noted that it is truly prehistoric, 
Australian archaeologists have sought to deter¬ 
mine the date at which such precisely flaked 
stone artefacts were made and used. In addition 
to backed blades, several other implement classes 
(including points and tulas), lumped together 
under the leaking umbrella of the “Small Tool 
Tradition”, have been investigated. Much effort 
has been spent on identifying the date at which 
those implements first appeared in Australia 
(e.g. Bowdlerand O’Connor 1991; Johason 1979; 
Jones and Johnson 1985; Pearce 1974). Al¬ 
though there is general agreement that the ap¬ 
pearance can be broadly placed in the mid- 
Holocene, some scholars insist that it was less 
than 4,500 years BP, while others argue for an 
introduction more than 5.000 years ago. The 
most recent manifestations of this debate focus 
on the vertical distribution and radiocarbon dat¬ 
ing of bifacial points in an Arnhem Land 
rockshelter, Nauwalabila 1. At this site, various 
observations of the vertical distribution of points 
within the sandy deposit have led to contrasting 
inferences about the antiquity of points in north¬ 
ern Australia (e.g. Bowdler and O’Connor 1991; 
Jones and Johnson 1985). This paper evaluates 


the competing explanations by investigating the 
relationship between point frequency and the 
size of archaeological samples. 

BACKGROUND 

At the heart of the controversy is the vertical 
distribution of points located by Rhys Jones 
during excavations at the Nauwalabila 1 site in 
1981. Jones and Johnson (1985:194) found that 
points were concentrated in spits 10-17, but that 
they also occurred in spits 3 and 27. Between 
spits 3 and 9, and between spits 17 and 27, no 
points were recovered, giving the appearance of 
three separate clusters within the deposit (Fig. 1). 
Jones and Johnson (1985:202) argued that points 
had been in use at the site during all periods of 
occupation represented by levels above spit 27, 
but points were not found in every spit because 
of “. . . the vagaries of the unpredictable occur¬ 
rence of rare objects within small samples”. 
They therefore concluded that a radiocarbon 
analysis of charcoal from spit 27, of 5860±90 
years BP (ANU-3180), provides a date for the 
introduction of points at this site, and by impli¬ 
cation elsewhere in northern Australia. Change 
in the size distribution of quartzite flakes in spits 
27-29 was employed by Jones and Johnson 
(1985:206) to reinforce a picture of general 
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technological change. They stated: 

“What changed at Unit 27 in this site was the 
entire technological system of flaked stone tool 
manufacture. This was when it first became 
geared to the manufacture of bifacial stone 
points.” 

This explanation for point distribution has 
been rejected in its entirety by Bowdlcr and 
O’Connor (1991), who instead invoke post- 
depositional vertical movement for those points 
outside the main concentration of spits 10-17, 
and especially for the single point recovered 
from spit 27. In dismissing claims for high 
stratigraphic integrity and by emphasising the 
loose nature of the sandy .sediments, Bowdler 
and O’Connor (1991:56) follow a well-estab¬ 
lished theme in Australian archaeology where 

Number of artefacts 


3000 2000 1000 0 



specimens distinctive of the Small Tool Tradi¬ 
tion are found substantially below the levels at 
which they might ‘normally’ be expected; the 
most likely cause is a downward displacement 
from their original context (see also Stockton 
1973; Hughes and Lamport 1976; John.son 1979). 
Consequently, Bowdler and O’Connor (1991:56) 
state that the recovery of a point from spit 27 at 
Nauwalabila: 

“...is exactly the kind of situation obtaining in 
other sites, where early dates have been queried, 
where there is as it were a large reservoir of 
artefacts with a ‘trickle’ below it.” 

Bowdler and O’Connor therefore discount the 
specimen in spit 27 for the purpo.se of dating the 
introduction of points, and consider only the 
concentration of points in spits 10-17, thereby 

Number of points 
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Fig. 1. Comparison of vertical sequences for total artefact assemblages and points within squares K28, K29, L28, and L29 at 
Nauwalabila 1. 
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placing the antiquity of point manufacture at 
Nauwalabila 1 at less than 4,000 years. Implicit 
in this model is the idea that the failure to recover 
points in spits 18-26 reflects the real absence of 
points during the occupation represented by 
those levels. Such a chronology then fits neatly 
with the timing of changes elsewhere in Aus¬ 
tralia, including the sequence from the 
Widgingarri Shelters in the West Kimberley 
region. At Widgingarri Shelter 2, the lowest 
point came from a level (spit 8) associated with 
a radiocarbon date of 4660+60 years BP 
(Wkl398) (Bowdler and O'Connor 1991:60). 
Bowdler and O'Connor suggest that this is a date 
that more reliably marks the appearance of points 
in Australia. 

DISCUSSION 

Evaluating the extent of post-depositional 
movement at Nauwalabila 1 is difficult on the 
evidence currently available. Jones and Johnson 
(1985:201) accept that vertical movement in the 
order of 5-8cm may have occurred at the top of 
the deposit, as indicated by glass in spit 3, but are 
reticent to concede post-depositional movement 
of greater magnitude. However, even this amount 
of movement would be significant for the de¬ 
bates over the timing of point introduction. The 
lower-most point, in spit 27, is a mere 5 cm below 
charcoal in spit 24 giving a radiocarbon c.stimate 
of 4040±100 years BP (ANU-3178), and could 
therefore be explained away as having ‘trickled’ 
downwards (Bowdler and O’Connor 1991:56). It 
will not be possible to know whether such move¬ 
ment occurred in this site until specific analyses, 
such as artefact conjoining, are undertaken. Re¬ 
gardless of the degree of vertical movement that 
may have occurred, Bowdler and O’Connor 
were rash to disregard the contribution of sam¬ 
ple-size to the pattern of point distribution. 

Fortunately, Jones and Johnson provide enough 
raw data to evaluate the hypothesis that the 
distribution of points reflects sampling factors, 
and specifically the notion that .sample-size af¬ 
fects the likelihood of spiLs containing rare arte¬ 
fact forms such as points. Figure I compares the 
frequency of points and the frequency of all stone 
artefacts throughout the top 110cm of the 
Nauwalabila 1 deposit in squares K28, K29, L28, 
and L29 (data from Jones and JohiLson 1985). 
The histogram of artefact numbers appears to be 
trimodal, with peaks at spits 3, 12, and 29 
separated by troughs, in spits 4-8 and spits 18-25, 


where there are less than 500 artefacts per spit. 
The distribution of points throughout the deposit 
shows remarkable similarity to the fluctuations 
in artefact numbers. A cluster of spits 10-17, 
containing numerous points, clearly coincides 
with the extremely high artefact densities occur¬ 
ring in those levels, and the points found in spits 
3 and 27 are also coincident with artefact sample 
sizes greater than 500. Thus, even in the simple 
pictorial display presented in Figure 1, there is a 
connection between the frequency of points and 
the size of artefact assemblages, with no points 
being found in spits with fewer than 500 arte¬ 
facts. 

The strength of this relationship is clear when 
the number of points and the number of artefacts 
from each spit is plotted directly against each 
other (Fig. 2). A distinct positive relationship is 
visible between these two variables, and can be 
measured by the r^ value of 0.86 for a linear 
correlation of mean values. Much of the vertical 
variation in point abundance is therefore expli¬ 
cable in terms of .sample size! 

The equation for the line of best fit drawn in 
Figure 2, y = 0.004x - 1.93, confirms the notion 
that only spits containing in excess of 500-800 
artefacts are likely to contain any points, and the 
larger the number of artefacts in the spit the more 
points are likely to be present. The regularity of 
the relationship is interesting, and suggests that a 
more usable formulation of point distribution 
can be given than merely referring to the “vagar- 
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Fig. 2. Graph showing the relationship of spit sample size and 
point frequency for squares K28, K29, L28, and L29 at 
Nauwalabila 1. 
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ies of the unpredictable occurrence” as has been 
done previously. However, the major concern of 
the debate between Jones and Johnson (1985) 
and Bowdler and O'Connor (1991) is not the 
abundance of points in any spit, but their pres¬ 
ence or absence. To clarify that issue it is possi¬ 
ble to describe the effect of sample size on point 
frequency in another way, by calculating the 
percentage of spits that contain points for each of 
a number of classes of sample size (Fig. 3). When 
this is done, it is apparent that in Nauwalabila 1 
all samples greater than 1,200 contain points, 
two-thirds of the samples with 800-1,200 arte¬ 
facts have points, only a quarter of samples with 
400-800 artefacts have points, and none of the 
samples smaller than 400 have points. 

The message is simple. At Nauwalabila 1 
there is a strong relationship between the number 
of artefacts in any spit and the number of points 
that will be recovered. Of course it is theoreti¬ 
cally possible to excavate a spit that contains 
only one artefact, and that a point, but it is not 
very likely (about 1 in 500). On most occasions, 
spits containing less than 500-800 artefacts per 
square metre will yield no points even if points 
were in use when that level was deposited. This 
is sufficient to explain the absence of points in 
spits 4-8, 18-26, and 28-34 (Fig. 1). Spits con¬ 
taining 500-1,200 artefacts per square metre will 
not necessarily contain points, even if points had 
been in u.se, but on some occasions points will be 
present. This would explain the presence of 
points in spits 27, 17, 16, 10, 9 and 3 (Fig. I). 
Finally, in all spits containing more than 1,200 
artefacts per square metre it is highly likely that 
points will be found, and they are likely to occur 
in large numbers. This would explain the rela¬ 
tively high frequency of points in spits 11-15 
(Fig. 1). 

These statements do not preclude the notion 
that vertical movement may have taken place at 
Nauwalabila I, or that such movement might in 
part be responsible for the vertical patterning of 
points. However, it is not necessary to invoke 
post-depositional movement to account for the 
pattern of points, since this can be achieved by 
reference to the effects of sample sizes. This 
interpretation generally supports the arguments 
of Jones and Johnson (1985) that the recovery of 
points could simply be related to sampling phe¬ 
nomena, and implies that any discussion of 
vertical distribution must incorporate not only a 
consideration of taphonomic factors but also 
those of sampling. A number of important impli¬ 
cations that have not been previously considered 
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Fig. 3. Frequency with which points arc present in different 
assemblage sizes at Nauwalabila 1. 

arise from this reasoning. 

First, in view of the sample-size effects dis¬ 
cussed here the chronological resolution avail¬ 
able at Nauwalabila 1 is partly dependent on the 
excavation strategy, and not entirely intrinsic to 
the archaeological record as Jones and Johnson 
(1985:201) imply. The total number of artefacts 
recovered from each spit, and hence the prob¬ 
ability of finding points, will be influenced by 
not only the size of excavation units but also the 
number of excavated squares and the recovery 
methods. Jones and Johnson (1985:201) claim 
that Nauwalabila 1 provided unusually good 
resolution partly because there was “... a suffi¬ 
cient number of stone points per unit volume of 
deposit to allow statistical treatment of the finds...” 
Nonetheless, any deposit might be capable of 
yielding a usable vertical sequence if sufficient 
volume were excavated, and Nauwalabila 1 is 
still subject to sample-size effects in spite of the 
point density. Resolution will be maximized 
only when excavation strategy is tied to specific 
research questions. 

Secondly, and more importantly, the lowest 
point recovered at Nauwalabila I need not rep¬ 
resent the first time that such objects were manu¬ 
factured or used, merely the first instance of 
discard within the boundaries of the excavated 
area. The probability of point discard, and there¬ 
fore presence, has already been shown to relate 
to sample size, and at Nauwalabila 1 the density 
of artefacts in the deposit below spit 27 is gener¬ 
ally low in comparison with higher levels. In¬ 
deed it is possible that points may have been in 
use well before their appearance in spit 27 but 
have not been recovered by archaeologists be- 
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cause of small assemblage sizes at those levels. 
Leaving aside the possibility of post-depositional 
movement, the lowest point may give us a mini¬ 
mum age for that implement type. Similar con¬ 
clusions have been drawn by Hughes and 
Djohadze (1980) in the context of backed blade 
recovery in southern Australia. Parallel argu¬ 
ments could be made for other sites in northern 
Australia where points have been dated, includ¬ 
ing the Widgingarri sites quoted by Bowdler and 
O’Connor (1991). Since mid- Holocene levels in 
Australian sites typically have lower artefact 
densities and discard rates than late Holocene 
levels (cf. Hiscock 1986) it will be common for 
this sample-size effect to create uncertainty about 
the timing of the initial appearance of artefact 
types such as points and backed blades. 

This reasoning brings the poor quality of 
supporting evidence into sharp focus. Both 
Bowdler and O’Connor (1991:59) and, more 
expansively, Jones and Johnson (1985:203-206), 
search for a validation of their inferences by 
reference to the size classes of unretouched 
flakes at various levels of the deposit. The propo¬ 
sition they employ is that morphological change 
in the manufacturing debris is expected to ac¬ 
company the introduction of point production; a 
proposition that seems well founded. Identifying 
the lowest levels within a deposit which contains 
flakes removed in making points would there¬ 
fore be a valid means of identifying the introduc¬ 
tion of points. This may be a more robust ap¬ 
proach than hunting for the points themselves, 
since the more numerous flaking debris should 
be less sensitive to sample-size effects. In theory, 
detailed study of unretouched flakes therefore 
seems to offer hope for resolving the debate over 
the timing of point production. 

In practice, the studies of flakes at sites such 
as Nauwalabila 1 are too crude to be used as 
indicators of technological change. The 
covariation between changing Hake sizes and the 
presence of points through the .sequence that 
Jones and Johnson (1985:203-206) emphasise is 
only rough, with change in the former consisting 
of a gradual trend. It would be possible to argue 
that the major changes in flake size occur at 
either higher or lower levels in the deposit than 
those in which points were recovered (cf. Bowdler 
and O’Connor 1991:60). More significantly, other 
assemblage changes take place in the same lev¬ 
els of the deposit that points first appear (i.e. spits 
25-30). For example, “generalised scrapers”, 
“steep-edged scrapers” and cores decline in fre¬ 
quency (Jones and Johnson 1985:196), and non¬ 


local chert is gradually replaced by locally- 
available quartzite that may suggest a variety of 
alterations in procurement and manufacturing 
behaviour that might affect flake size. There is 
no reason to assume that a diminution in flake 
size necessarily reflects a technological change 
towards point production. Consequently, while 
the examination of unretouched flakes is a sen¬ 
sible means of recognizing technological change, 
the identification of those changes that are spe¬ 
cifically related to the introduction of point 
manufacture would require a more sophisticated 
attribute analysis, involving the characterisation 
of biface thinning flakes through indices of flake 
shape rather than size. 

CONCLUSION 

An examination of the data on the vertical 
distribution of stone points in the Nauwalabila 1 
archaeological site leads to the following con¬ 
clusions: 

1. A strong positive conelation between the 
number of artefacts per spit and point frequency 
exists for the upper metre of the Nauwalabila 1 
deposit. This relationship can explain the verti¬ 
cal distribution of bifacial points without refer¬ 
ence to post-depositional vertical movements. 

2. Sample-size effects should be investigated 
in all archaeological enquiries into the vertical 
distribution of rare artefact types such as points, 
and the effects considered in conjunction with 
evidence for post-depositional movement. 

3. Examinations of the technological charac¬ 
teristics of flakes are more likely to be successful 
in identifying the kinds of artefact manufactur¬ 
ing that occurred in any level of a deposit than are 
identifications of only the recognisable imple¬ 
ment types. 
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ABSTRACT 

A controversy has recently arisen over whether the shell and earth mounds identified 
by archaeologists in northern Australia were constructed by the megapode, Megapodius 
reinwardt. Criteria for distinguishing human shell mounds and megapode mounds are 
advocated. These criteria are applied to a recently excavated shell mound from Croker 
Island, northwestern Arnhem Land. 

Keywords; shell mounds, northern Australia, Megapodius reinwardt, Croker Island. 


INTRODUCTION 

Many large mounds of shell and earth have 
been recorded by archaeologists on the coast and 
floodplains of northern Australia (e.g. Bailey 
1975, 1977, 1983; Beaton 1985; Cribb 1986; 
Chbbetal. 1988; Meehan 1988,1991;Mulvaney 
1975, 1981; Peterson 1973; Tacon 1989). Ar¬ 
chaeologists have argued that these mounds 
were formed by humans, whether through re¬ 
peated occupation or deliberate construction. 
Ethnographic observations across northern Aus¬ 
tralia have also made it clear that humans lived 
upon, and at least contributed to, the formation 
of shell and earth mounds (Meehan 1991; Peterson 
1973; Roth 1984). 

Recently, however, a controversy has ari.sen 
over the origin of these features. Stone 
(1989,1991a) propo.sed that the large earth and 
shell mounds of northern Australia were not 
constructed by Aboriginals, but by generations 
of nesting Orange-footed Scrubfowls 
(Megapodius reinwardt). His argument, not sur¬ 
prisingly, has drawn criticism from a number of 
archaeologists concerned with northern Austral¬ 
ian shell mounds (Bailey 1991; Cribb 1991; 
Roberts 1991). The purpose of this paper is to 
determine criteria by which shell mounds formed 
by humans may be distinguished from mounds 
constructed by .scrubfowls. These criteria are 
applied to a recently excavated shell mound 


from Croker Island, in northwestern Arnhem 
Land. The case study serves to demonstrate the 
applicability of the criteria to archaeological 
evidence. 

Stone (1989) raised three points to support his 
argument regarding mound origins: 

1. There are broad similarities in the distribu¬ 
tion of mounds recorded by archaeologists, and 
the distribution of the Orange- footed Scrubfowl. 
Both the scrubfowl and archaeologically re¬ 
corded mounds are found in similar latitudes, 
(although Stone’s (1989:63) map of scrubfowl 
distribution is not particularly precise). Stone 
(1989:60) also argues that archaeologically re¬ 
corded mounds tend to occur in the same envi¬ 
ronments as scrubfowl nests; along the edges of 
tidal rivers, beaches, mangrove swamps and 
freshwater wetlands. 

2. The naturalist, John Gilbert, visited Port 
Essington in 1840 and conducted research into 
megapode nesting behaviour (in Gould 1865:167- 
174). Although the local European residents of 
Victoria settlement believed the earth and shell 
mounds in the area were built by Aboriginals, the 
latter told Gilbert that the mounds were scrubfowl 
nests. After being shown mounds by Aboriginals 
that contained chicks and buried eggs, Gilbert 
became convinced these features were birds’ 
nests. 

3. Stone (1989) also pointed to the lack of 
Aboriginal mythology about construction of the 
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mounds. He referred to a statement of a senior 
Yirritja man from Galliwinku, who is reported to 
have said that the Millingimbi shell mounds 
were made by scrubfovvls. 

Stone was quite general in his overall ap¬ 
proach. No attempt was made to consider obser¬ 
vations on the nesting behaviour of the bird in 
order to identify criteria by which natural and 
human mounds may be differentiated. This weak¬ 
ness is reflected within Stone's argument regard¬ 
ing the size of scrubfowl mounds. He argued that 
the large shell and earth mounds of northern 
Au.stralia are scrubfowl nests, while smaller, low 
lying mounds may be undisturbed Aboriginal 
shell middens. No indication of the threshold 
between the two types of mounds was provided. 

Stone conceded that despite their avian ori¬ 
gins, shell and earth mounds may contain arte¬ 
facts, artefactual shell and even human skeletal 
material. This material can be incorporated into 
the mound in one of two ways. Cultural material 
may have been raked up by scrubfowls from 
material left behind by Aboriginals on the soil 
surface around the mound. Alternatively, Abo¬ 
riginals may have occasionally camped on the top 
of these scrubfowl mounds, and deposited cul¬ 
tural material. Stone (1989:61) argued that such 
occupation would have contributed relatively 
little material to the mound, and that these features 
must still be seen as .scrubfowl constructions. 

Stone’s argument has drawn a spirited defence 
from Bailey (1991) and Cribb (1991), who ar¬ 
gued the large shell mounds near Weipa and 
Aurukun respectively are human in origin. The 
principal argument of both archaeologists was 
the environmental context of the mounds, with 
the largest of them being found on the margins of 
mangroves and saltpans. Such locations are ideal 
for human exploitation of shellfish, but are to¬ 
tally unsuitable for scrubfowl nesting. Cribb 
(1991) also draws on arguments concerning the 
structure and composition of the Aurukun shell 
mounds. Stone (1991b) responded principally by 
suggesting that Bailey and Cribb had not consid¬ 
ered evidence for palacoenvironmcntal change 
closely enough. 

As Bailey (1991:22) noted, one thing that has 
been lacking from the debate is objective crite¬ 
ria, applicable to field evidence, to discriminate 
between scrubfowl and human mounds. Analy¬ 
sis of eyewitness accounts of bird mound con¬ 
struction and use could allow us to determine 
criteria by which human shell mounds may be 
distinguished from bird mounds. Accordingly, 


observations on megapode nesting behaviour are 
reviewed in the next section. The characteristics 
of scmbfowl mounds are compared to those of 
shell mounds recorded archaeologically. Note that 
only shell mounds are considered. Earth mounds 
composed mostly of sediment and attributed to 
human construction (c.g. Meehan 1988, 1991; 
Peterson 1973), are excluded from the discussion. 
This distinction has been drawn because it is 
likely that different formation processes led to 
the construction of earth and shell mounds. 

NESTING BEHAVIOUR OF THE 

SCRUBFOWL AND CRITERIA FOR THE 
RECOGNITION OF HUMAN SHELL 
MOUNDS 

Megapodes exploit external sources of heat to 
incubate their eggs. These sources include solar 
radiation, geothermal activity and organic de¬ 
composition (Frith 1956). The .scrubfowl M. 
reinwardt constructs large mounds in order to 
incubate its eggs, .scraping up building material 
by kicking it backwards with its foot (Crome and 
Brown 1979). Mounds may be constructed from 
a range of materials including vegetable mate¬ 
rial, soil, gravel, sand and shell (Table I). The 
mounds are important to the bird because of their 
ability to generate heat for the incubation of 
eggs. According to Jones (1989:148) “...by con¬ 
centrating suitable material (moist leaf 
litter)...and sustaining favourable conditions 
(mixing of fresh mound materials), heat results 
from the respiration of microorganisms in the 
mound, principally themiophillic fungi...”. 

Once the temperature in the mound is correct, 
the bird digs a series of diagonal burrows, as 
much as two metres deep (MacDonald 1973:120). 

A single egg is deposited at the bottom of each 
burrow, and the holes are filled up (Crome and 
Brown 1979). A nesting pair usually lays 12-15 
eggs during the breeding season (Cayley 
1987:101). Chicks hatch after six weeks, and 
tunnel out of the mounds. More than one pair of 
birds may use and build a mound at once, and an 
active mound is enlarged each breeding sea.son 
(Cayley 1991:41; Crome and Brown 1979). 

Observations on the shape, size, composition 
and environmental context of .scrubfowl mounds 
arc summarized in Table I. Despite being made 
by different observers in a variety of areas, the 
observations form a reasonably consistent set of 
data. This data set can serve as a basis for 
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Stokes (1846:395-396) PortEssington - 30ftlongand5fthigh. - Alwaysbuiltnearthickbushes. 

Gilbert (in Gould 1865) PortEssington 1. Irregular in outline 20-39fllongand5fthigh. Mostly sand and shells sometimes Dense thickets immediately 

resembling a ridge or bank with soil and decayed wood. adjacent to sea. 

thrown up by heavy surf. 

2.Conical From 20fl in circumference and 5fl Lightblackvegetablesoil. Dense thickets near creeks. 
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identifying criteria useful in distinguishing 
scrubfowl mounds from human shell mounds. 

Mound size. Observers listed in Table 1 re¬ 
corded scrubfowl mounds as high as 5 m (17ft) 
and with a circumference at the base as large as 
45.7 m (150ft). Of 11 observers that provide data 
on mound height, six indicate that scrubfowl 
mounds reach a height of 4.5m. Note that Cayley 
(1984:101) stated scrubfowl mounds could reach 
5 m high, but in a later edition this figure was 
revised to 4.5 m (Cayley 1991:41). Scrubfowls 
also build extremely small mounds. Crome and 
Brown (1979) observed scrubfowls constructing 
subsidiary mounds, up to 70cm high and 2 m in 
diameter, which were not used to lay eggs. These 
small mounds were constructed within 200 m of 
the active mound and were made of exactly the 
same materials. 

Slone (1989:61) .stated that “In my experi¬ 
ence, scrub-fowl mounds can vary in height 
between 0.5 m and 10 m which is the very range 
recorded by Bailey...for the Weipa mounds. 
Very large mounds are uncommon..." It is re¬ 
grettable, given the contrast with all other ob¬ 
servers, that Stone provides no details regarding 
the heights and locations of the very large mounds 
that he observed. Those he recorded on Channel 
Island only reached a height of 4 m (Stone 
1987:132). The discrepancy between published 
ethological observations of scrubfowl mounds 
and Stone's assertions require further explana¬ 
tion. Scrubfowl mounds over 5 m high may be .so 
rare that no observers other than Slone have 
encountered them. Alternatively, these very large 
features may have been deposited by humans, as 
Bailey (1991) argues. 

In any case, the distinction that Slone makes 
between large mounds being scrubfowl mounds 
and small mounds being human should be aban¬ 
doned. As Crome and Brown (1979) observed, 
.scrubfowls can produce extremely small mounds 
(<0.70m), while the data in Table 1 indicate that 
scrubfowl mounds greater than 5 m high are very 
rare (if they exist at all). Given the variability in 
size of bird mounds, height is not a useful 
distingui.shing criterion. 

Mound shape. Scrubfowl mounds can take 
several different forms (Table I). Apparently the 
most common form is the conical mound with 
steeply sloping sides. There is also a rotund, 
dome-like form with a fiattened or hollowed area 
at the top. Alternatively, fresh material may be 
added to one side of the mound only, so that the 
mound eventually becomes a long narrow ridge. 


The latter may be the form that Gilbert (in Gould 
1865:172) referred to when he described mounds 
adjacent to the water's edge at Port Essington. 
Gilbert said they were “...irregular in outline, and 
often resemble a bank thrown up by heavy surf." 

Mounds that humans have built or at least 
contributed to can also take a variety of forms. 
For example, Roth (1984) described mounds of 
burnt/fi;nr/«ragra/io.su at thejunction of the Hev 
and Embley rivers near Weipa with the remains 
of huts and fireplaces on lop. These mounds 
reached over 30 ft in height, and were steep 
sided: Roth slated that “...these middens can be 
scaled only with difficulty.” By contrast. Roberts 
(1991:82-84) observed people cooking shellfish 
on a low, elongated and gently sloping mound at 
Millingimhi. Shell mounds in other parts of 
Australia have also taken the form of elongated 
ridges, with material progressively added to one 
end only (Connah 1976). 

In the 1 ight of the variety of fomis that scrubfowl 
mounds and human middens may take, mound 
shape appears to be an unreliable indicator of 
whether a mound is of human or avian origin. 

Mound composition. Scrubfowl mounds con¬ 
tain a range of material, including earth, stones, 
compost, leaves, sticks, sand, shells and seaweed 
(Table 1). As Stone (1989:61; 1991b) noted, 
composition appears to be dependent upon the 
materials available in the vicinity of the mound. 
Mounds adjacent to the beach are composed 
chiefly of sand, together with cither shells, leaf 
litter or seaweed. Those mounds further inland 
tend to be composed of soil, compost, leaf litter 
and sticks. The fact that scrubfowl mounds re¬ 
flect the immediate environment is not surpris¬ 
ing given that scrubfowls obtain material for the 
mound in the area immediately adjacent to it. 
Crome and Brown (1979), who observed 
scrubfowl construction in North Queensland over 
a period of three years, noted that the scrubfowl 
obtained material for the mound only within a 
25m radius of the mound. Gilbert (in Gould 
1865:172) al.so ob.scrved that the scrubfowl only 
transported material for short distances. 

In contrast to scrubfowls, humans can bring 
material from relatively long distances back to 
the location where it will he eaten or used (e.g. 
Meehan 1982). Therefore, mounds constructed 
by humans may contain material not necessarily 
found in the immediate area, while scrubfowl 
mounds must be constructed of materials avail¬ 
able in the immediately adjacent area. Of course, 
if human midden material is present on the ground 
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surface around the mound, this restriction will 
not necessarily apply. Mound composition rela¬ 
tive to the surrounding ground surface therefore 
forms an important criteria for distinguishing 
between human and bird mounds. Observations 
on scrubfowl mounds also suggest that the rela¬ 
tive frequency of different components in the 
mound may serve as a diagnostic criterion. 

In .some areas Aboriginals have been observed 
discarding shell on scrubfowl mounds (c.g. 
Roberts 1991; 118-119). However, the observa¬ 
tions in Table 1 suggest that scrubfowl mounds 
usually do not contain marine shell. Only Frith 
and Hitchcock {1974:129- 130), Mathews and 
Iredale (1921:219) and Gilbert (in Gould 
1865:172) recorded mounds containing .shell. 
Despite the fact that Stone (1989) attributes large 
and densely packed mounds of shell to scmbfowl, 
no observer described a scrubfowl creating a 
mound composed predominantly of shell. 

No quantitative data is available on the pro¬ 
portions of shell to other materials within 
scrubfowl mounds while they are still in use. 
However, a distinction can be drawn between 
Gilbert’s Port Essington bird mounds and mound 
features described by archaeologists. Gilbert 
described those scrubfowl mounds near the beach 
as “...sandy hillocks...” (Gould 1865:174), and 
elsewhere as “...sand and shells, without a ves¬ 
tige of any other material, but in some of them 1 
met with a portion of soil and decaying wood...” 
(Gould 1865:172). These descriptions indicate 
the pre.sence of considerable amounts of sand 
and other material in the bird mounds. By con¬ 
trast, .shell mounds recorded archaeologically 
may be nearly pure shell. For example, the .shell 
mounds of Princess Charlotte Bay “...contain 
very little interstitial non-shell sediment or other 
matter.” (Beaton 1985:4). 

Cribb (1991) made the point that scrubfowls 
build mounds to incubate their eggs, and that 
shell does not provide the decaying organic 
matter needed to do this. He estimated that 
human mounds in the Aurukun area were com¬ 
posed of a minimum of 80% of shell. By contrast, 
scrubfowl mounds from the same area could be 
composed of small amounts of natural or midden 
shell, together with materials such as sand, soil, 
vegetable material, and shell grit (Cribb 1991). 
Cribb sugge.sted that the maximum amount of 
shell found in such mounds was 5%. 

If Cribb has correctly identified the .scrubfowl 
mounds (he doesn’t indicate that he saw any of 
them in use), then the relative frequency of shell 


appears to be a diagnostic characteristic. The 
major problem in applying his observation gen¬ 
erally is the lack of quantified data. Cribb’s 
figures appear to be estimates only, as no exca¬ 
vations could be undertaken in this area. Does 
the percentage of shell Cribb refers to represent 
volume or by weight of sediment? Does the 
proportion of shell in an abandoned mound 
change dramatically as the vegetation decays? 
Does the proportion of shell to sediment vary 
with depth in the mound, with fine material on 
the surface being washed or blown away? 

In conclusion, mound composition is likely to 
be diagnostic of origin. Scrubfowl mounds should 
be composed of materials available in the imme¬ 
diate vicinity of the mound, and will not nor¬ 
mally be compo.sed dominantly of shell. How¬ 
ever, quantitative data on the proportion of shell 
in scrubfowl mounds is required before the dis¬ 
tinction can be applied with precision. As with 
any human midden, inedible shell fish species in 
a human mound should represent less than 1 % by 
volume of .shell (Hughes and Sullivan 1974). 

Mound environment. As all the observers in 
Table 1 indicate, .scrubfowls build mounds in 
dense vegetation, usually monsoon vine forest. 
Areas immediately adjacent to the sea, or along 
ereeks or other waterways are the most favoured 
locations. Distribution of the mounds reflects the 
behaviour of the birds. For example, Deignan 
(1964:361-362) recorded that the scrubfowl was 
“...restricted to the densest monsoonal forests 
and mangrove swamps, only occasionally enter¬ 
ing the immediately adjacent wattle scrub or 
venturing onto the naked dunes.” 

The environmental context of mounds must 
provide a very clear indication of mound origin. 
Humanly constructed mounds would not be re¬ 
stricted to monsoon vine forest. Indeed, they 
would be more likely to be found in other envi¬ 
ronmental zones, such as floodplains on the edge 
of mangroves or saltpans (Bailey 1991). As 
Stone (1991b) points out, however, the distribu¬ 
tion of monsoon vine forest has changed through¬ 
out the Holocene, and care must be taken to 
consider palaeoenvironmental data. Both Stocker 
(1971) and Russel-Smith (1985) have found 
abandoned scrubfowl mounds in areas no longer 
covered by monsoon forest. Environmental con¬ 
text is a useful distinguishing criterion, but 
palaeoenvironmental evidence must be care¬ 
fully considered. 

Mound internal structure. Observations on 
scrubfowl mounding behaviour show that the 
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mounds are subject to a considerable amount of 
digging and reworking by the birds. As noted 
above, burrows up to two metres deep are dug in 
which to lay the eggs. Further disturbance occurs 
as the nests are enlarged each breeding season. 
New material is added to the existing mounds 
“...by repeatedly excavating holes and filling 
them in areas where new material had been piled 
on top of the mound” (Crome and Brown 
1979:114). Further, the mounds become consoli¬ 
dated after the heavy rain of the wet season, so 
that the bird must dig holes in the mound to loosen 
it (MacGillivray 1914:136; Crome and Brown 
1979:114). Accordingly, scrubfowl mounds 
should lack clearly defined stratigraphic features 
due to the extensive reworking of deposits. 

Archaeologically recorded shell mound de¬ 
posits tend to contain well defined stratigraphic 
layers. South Mound at Princess Charlotte Bay 
contained alternating light and dark coloured 
layers, with colour reflecting sediment content 
(Beaton 1985:4). Macassar Well also contained 
a sequence of light and dark coloured layers 
(McCarthy and Setzler 1960:Plate4B). Kwamter 
mound (Bailey 1975:8) contained numerous 
lenses of ash and charcoal roughly parallel with 
the mound’s surface. 

According to Cribb (1991:24) human shell 
mounds have an internal structure like a “layer 
cake”. Shell and carbonised material is depos¬ 
ited in human mounds in thin, highly discrete 
layers, interleaved with layers of sterile sedi¬ 
ment. However. Cribb is not referring to his own 
work, but to that of Bailey (1977) and Beaton 
(1985). As Stone (1991:27) points out. these 
.sources do not .show clear evidence for such 
distinct and fine layering. Beaton (1985:7) actu¬ 
ally stated that “...the fine structure of the mounds 
is vague in the extreme...“and that he was only 
able to identify gross structural characteristics 
while Bailey (1975:8) noted that “One can hardly 
speak of distinct layers”. The lack of perfectly 
discrete stratigraphic features may be due to 
disturbance from the activities of crabs and 
goannas (e.g. Specht 1985; Roberts 1991). In 
human shell mounds, however, such disturbance 
would be less severe than in to scrubfowl mounds 
because disturbance may be minimi.sed in a site 
with a matrix of large, tightly packed shell 
fragments (Hughes and Lampert 1977:136-137). 

In conclusion, stratigraphic layers with con¬ 
trasting sediment content are not expected to 
survive in an active scrubfowl mound due to the 
extensive reworking. Such features will prob¬ 



ably be present in a human shell mound, al¬ 
though they will not necessarily be perfectly 
discrete. 

Contemporary oral history. One other crite¬ 
rion for distinguishing scrubfowl mounds re¬ 
quires discussion: the u.se of contemporary oral 
history. Stone (I991b:26) emphasised that 
“...Aborigines, to my knowledge, have never 
claimed that theirforebearsbuiltthe large mounds. 
Indeed, on the few accounts available. Aborigi¬ 
nes have always maintained that they were natu¬ 
ral features..." This is despite the fact that 
McCarthy and Setzler (1960:249) were told by a 
60 year old Millingimbi Aboriginal “...that these 
shell mounds were present before he was boni 
and that he had heard that the natives who built 
them were much more orderly than his people 
because they gathered up the shells from around 
the fires and piled them on the mounds.” 

Little research into Aboriginal beliefs regard¬ 
ing mound origin has been done, and it may well 
prove to be a profitable avenue of investigation 
in the future. Nonetheless, conflicting contem¬ 
porary accounts of mound origin highlight the 
difficulties of using oral history to interpret 
archaeological events. Oral history will not nec¬ 
essarily provide a precise method for determin¬ 
ing the origins of features that may be thousands 
of years old. 

Summary - characterisitics of human and 
bird mounds. Qualitative and quantitative dif¬ 
ferences can be expected between mounds con- 
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structcd by scrubfowls, and shell mounds con¬ 
structed by humans. Composition, internal struc¬ 
ture and environmental context of the mounds 
provide important clues for determining mound 
origin. By contrast, mound shape and size and 
contemporary Aboriginal oral accounts do not 
form reliable indicators of mound origin. In 
particular. Stone's (1989) argument that the 
large mounds are not human, and his use of 
contemporary Aboriginal accounts, are not sup¬ 
ported by available data. 

Human shell mounds are expected to be com- 
po.sed dominantly of shell. Scrubfowl mounds 
must be constructed from materials available in 
the immediate vicinity of the mound, while 
human mounds arc not subject to this restriction. 
Scrubfowl mounds will not contain distinct lenses 
or layers of sediment while human mounds 
probably will. Finally, scrubfowl mounds will be 
found only in monsoon vine forests, or in areas 
once covered by monsoon fore.st. These criteria 
will now be applied to a recently excavated .shell 
mound from (broker Island, northwestern Arnhem 

Land. 


MARI-MARAMAY: A SHELL MOUND 
SITE FROM CROKER ISLAND 

Mari-maramay is located on the southwest 
coast of Croker Island (latitude 11 ° 18', longitude 
132°32') (Fig. 1). The name “Mari-maramay” is 
the Aboriginal name for the area (Illijilli 
Lamilami. pers. comm.). There are two shell 
mounds at this location. The coastline at Mari- 
maramay is composed of an extensive mudflat 
approximately 150 m wide. The mudflat is tidally 
inundated and contains .several stands of man¬ 
groves. To the east, behind the mudflat is a gentle 
laterite slope. Vegetation on the slope consists of 
open eucalypt woodland. Approximately 100 m 
to the south of site is a small freshwater creek. 

The site is comprised of two discrete, roughly 
circular mounds of shell (Fig. 2). The two mounds 
are similar in terms of their size and shape. The 
larger mound, labelled Mound 1, measures ap¬ 
proximately 10mN-S,and 12 m E-W,and is 1.1 
m high. Mound 2 is slightly smaller, at 9 m x 8 
m, and 0.8 m high. Both have gently sloping 
sides (Fig. 3). A similar suite of shellfish species 
was recorded on the surface of each mound. Both 
were dominated by the bivalve Gafrarium 
tiimidiim, together with very small amounts of 
CalUstapUmatella, Crassostrea omasa, Anadara 
granosa, Anadara aliena, Terebralia pelustris 
and Syriitx auruanus. Shell on the surface of both 
mounds appeared to be highly weathered and 
fragmented. No faunal remains, charcoal or ar¬ 
tefacts were obserx’ed on the surface of either 
mound. 

The larger of the two mounds. Mound 1, was 
cho.sen for excavation. Two adjacent 0.5 m x 0.5 
m pits (Squares A and B) were excavated in the 
centre of this mound (Fig. 3). A 0.4 m x 0.3 m 
sondage (Square C) was also excavated one 
meter from the base of the mound on the eastern 
margin of the mound (Fig. 2). Excavation pro¬ 
ceeded by the John.son (1979:151) bucket tech¬ 
nique. Removal of each excavation unit contin¬ 
ued until a 10 litre bucket had been filled with 
sediment or a change in sediment colour and/or 
texture was observed. Sediment was weighed 
and then sieved through 6 mm and 3 mm mesh 
nested sieves. The entire remains of each frac¬ 
tion were retained, together with a bulk sample 
from every third excavation unit. The pH level 
and Munsell colour were recorded for each spit. 
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STRATIGRAPHY AND CHRONOLOGY 

During excavation of Squares A and B, two 
major strata were identified. These were the shell 
layers comprising the mound itself (Strata I), and 
the layers of laterite and clay on which the 
mound rests (Strata II) (Fig. 4). The major differ¬ 
ence between the two strata was the density of 
shell, with Strata I composed mostly of shell, and 
Strata II containing virtually no shell at all. 

As well as dense concentrations of shell, the 
layers within Strata I contained a matrix of fine 
dark grey or brown silt. Stone artefacts, verte¬ 
brate material, and charcoal also occurred within 
this strata, together with pieces of sandstone and 
ferricrete. Five discrete layers within Strata 1 
were distinguished during excavation, primarily 
on the basis of the colour of the matrix. Other 
di.stinguishing criteria included the degree of 
weathering on the shells, and the degree to which 
the sediment was compacted. Strata II, by com¬ 
parison, contained very little shell, and was 
composed mostly of red/brown laterite pebbles 
and clay. No stone artefacts, charcoal, vertebrate 
material, or sandstone were found in this strata. 

Five different layers were identified in Strata 
I, and two layers in Strata II: 

lA Surface Shell Layer. The surface of the 
mound was composed almost entirely of loose 
shell, together with a relatively small amount of 



finer sediment. The shell in this layer was highly 
weathered and fragmented. 

IB Dark Brown Shell Layer. A very compact 
layer of unweathered shell with a matrix of fine, 
dark brown (lOYR 2/1) silt. Small pieces of 
charcoal are scattered throughout this layer. 

IC Charcoal Rich Shell Layer. A layer of 
unweathered shell with mottled light grey/ dark 
brown (lOYR 4/1) silt and sand. The texture of 
this layer was rather loose and friable, particu¬ 
larly towards the base. The sediment also gradu¬ 
ally became lighter in colour towards the base of 
this layer. This layer contained two len.ses of 
charcoal. The largest measured >0.35 m across 
and was 0.02-0.03 m thick. A second lens of 
charcoal, visible in the north wail of Square A 
(Fig. 4) measured 0.25 m across and was 0.02- 
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0.03 m thick. Although isolated pieces of char¬ 
coal were present throughout the layer, the lenses 
were discrete stratigraphic features. 

ID Grey Shell Layer. A layer of unweathered 
shell and grey (lOYR 3/1) silt. The shell was 
relatively loose and friable at the top, becoming 
more compact towards the base. The layer con¬ 
tained .some small fragments of charcoal. 

IE Dark Grey Shell Layer. A compact layer of 
fine, dark grey (lOYR 3/2) silt with a high 
frequency of unweathercd shell. Small pieces of 
charcoal were scattered throughout. The sedi¬ 
ment at the base of this layer was tinged with a 
red/brown sediment, probably originating from the 
unit below. A small, di.screte lens of charcoal was 
uncovered at the top of this layer in Square A. 

IIA Laterite Layer. A layer of fine brown 
(7.5 YR 3/3) silt with large quantities of ferricrete 
and laterite pebbles. This layer contained very 
little shell and charcoal compared to overlying 
layers. This layer appeared to be the original 
surface on which the mound was formed. 

IIB Red Clay Layer. A very compact layer of 
red/brown (5 YR 3/3-4/6)clay with some ferricrete 
and laterite pebbles. This layer contained no 
charcoal or shell. 

A small sondage (Square C), 0.4 m x 0.35 m 
wide and 0.35 m deep, was dug 1 m from the 
eastern margin of Mound 1 (Fig. 2). The purpose 
of this excavation was to compare sediments on 
the ground surface to the stratigraphic layers 
immediately below the shell mound (Strata 11). 
No shell was present on the ground surface at this 
location. Two stratigraphic layers were revealed 
during excavation of the sondage. The top layer 
was a layer of light grey/brown (lOYR 5/2) silt 
with ferricrete rocks and laterite pebbles. No 
shell was present in this layer. This layer was 
0.10 m deep, and was similar in texture to Layer 
IIA from the excavation. The basal layer, which 
extended to the base of the sondage, was com¬ 
prised of an orange/brown clay (lOYR 5/4). 
There was no rock, shell or charcoal in this layer, 
and it appears to be the equivalent of layer IIB in 
the excavation. The results of this sondage con¬ 
firmed that Strata II from Square A represents the 
old laterite ground surface on which the mound 
was constructed. 

Four radiocarbon dates have been obtained 
from Square A, and these are presented in Table 
2. Three dates were on marine shell, and one was 
on charcoal from the charcoal lens in Layer 1C. 
A marine oceanic reservoir correction factor of 
450+35 B.P. has been deducted from the shell 


Tabic 2. Radiocarbon Dates from Square A, MM 1. 


Spit 

Depth Material 

Lab.No. 

Date 

Corrected 

Date 

(cm) 

(Beta) 




2 

2.5 

Shell 

44835 

2470±70 

2020+105 

13 

50 

Charcoal 

47222 

2590+70 

2590+70 

13 

50 

Shell 

47223 

2900+60 

2450+95 

22 

91 

Shell 

44836 

3450+80 

3000+135 


dates to make them compatible with the charcoal 
date (afterPolach et«/. 1983; Rhodes era/. 1980; 
Bowman 1985). The radiocarbon dates suggest 
deposition of the site began at approximately 
3000 B.P.. and continued until approximately 
2000 B.P. Sedimentation appears to have been 
relatively gradual throughout this period. No 
stratigraphic features consistent with a depositional 
hiatus, (e.g. an unexposed layer of highly weath¬ 
ered shell) were observed during excavation. 

LABORATORY METHODS 

All sieve residues were washed and dried. The 
different components; shell, charcoal, rock and 
vertebrate faunal remains, were seperated out 
and weighed. In order to calculate the percentage 
of shell in the sediments <3mm- in size, macro¬ 
scopic particles of shell were sorted by hand 
from a number of bulk sediment samples. Re¬ 
moval of calcium carbonate through dis.solution 
in acid (Hughes 1983:114-115) would not be 
appropriate in this case. This method would not 
distinguish between shell fragments and the fine 
carbonaceous sediments which are a ubiquitous 
feature of coastlines on Croker Island (Day and 
Forster 1975). 

Shell species were identified on the basis of 
comparative collections housed in the Northern 
Territory Museum. Photographs from Blackburn 
(1982), Meehan (1982) and Wells and Bryce 
(1988) were also used. Minimum number of 
individuals (MNI) was calculated for each shell 
species. MNI of gastropods was calculated by 
counting the number of body whorls. For each 
species of bivalve, except oysters, shells or shell 
fragments with left or right hinges were counted. 
MNI was taken as the larger number out of the 
left or right hinges. Diagnostic elements em¬ 
ployed for oysters were left valves (or “lids”) 
with more than half the adductor muscle scar 
visible, and whole umbos of the right convex 
valve (after Nolan 1986:50). 
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Layer 


I I Shell ■ < 3 mm sediment Rock 

Fig. 5. Components of excavated sediments, Square A. Mound 
1, Mari-maramay. 

SHELL 

Sieve residues and bulk samples were ana¬ 
lysed to determine the proportion of marine shell 
within the sediments from Strata I. Shell retained 
in the sieves comprised approximately 50% by 
weight of all excavated sediment from Strata 1 
(Fig. 5). The percentage of shell by weight in the 
excavated sediments drops from just over 20% in 
Layer 11 A, to zero in Layer IIB (Fig. 5). Sediments 
not retained in the sieves (i.e. <3mm- in size) 
formed a significant component of sediments 
excavated in all stratigraphic layers. Of the five 
bulk sediment samples analysed from Strata 1, 
shell comprised on average 17.2% by weight. 
This result indicates that the total shell content of 
sediments from Strata 1 varies between approxi¬ 
mately 60% and 65% by weight. Marine shell is 
therefore the dominant component within the 
mound. 

The shell species identified in Square A are 
listed (in descending order of frequency) in 
Table 3. As can be seen, Gafrarium tumidum 
represents over two thirds of the shellfish in 
Square A. Callista planatella is the next most 
common species at 24.3%, and oyster 
(Crassostrea amasa) represented 3.5% of the 
shellfish. Other species of shellfish were present 
in frequencies of less than 1.5%. Of the species 
represented, only three are not considered edible 
by humans. The Chitonidae and Cerithidae spe¬ 
cies are too small to be edible, while Slrombus sp. 
is amongst those species listed as not eaten by the 
Gidgingali by Meehan (1982:181). These three 
species together represent approximately 1.6% 


by MNl of the total shells in the midden. All other 
species have either been identified to the author 
by Cobourg Peninsula Aboriginals as edible, 
and/or were listed in Meehan’s (1982:179-181) 
list of species eaten by the Gidgingali. Given that 
the inedible species are quite small, edible shell¬ 
fish must represent well over 99% by volume of 
the shells within the mound, satisfying Hughes 
and Sullivan’s (1974) criterion for a human shell 
midden. 

MATERIAL OTHER THAN SHELL 

Sieve residues from Mound 1 contained vari¬ 
ous components other than marine shell. These 
included stone artefacts, unaltered stone, and 
vertebrate and invertebrate material. Although 
marine shell comprised the dominant faunal 
remains in the mound, small quantities of fish 
and mammal bone, and crab carapace, were 
recovered from Layers IB, IC, and ID. The fish 
remains included several otoliths (possibly 
Liitjanus sp.). 

Refiecting a general scarcity of siliceous stone 
in the Cobourg Peninsula area, few stone arte¬ 
facts were found during the excavation. Two 
stone artefacts were recovered from Square A, 
while a third artefact, a core, was found on the 
surface of Mound 1. A ferricrete flake was 
recovered from Spit 12, Square A, with a length 

Tabic 3. Shell species identified in Square A. 


Species 

MNI 

%MN1 

Gafrarium Itimidum 

10150 

67.5 

Callista planatella 

3667 

24.3 

Crassostrea amasa 

525 

3.5 

Cerithidae’ 

201 

1.3 

Nerita chameleon 

134 

0.9 

Terehralia pelustris 

125 

0.8 

Atactrodea striata 

50 

0.3 

Chitonidae" 

33 

0.2 

Anadara granosa 

31 

0.2 

Telescopium telescopium 

31 

0.2 

Turbo cinerus 

25 

0.2 

Nerita polita 

22 

0. 

Anadara aliena 

17 

0.1 

Asaphis dejiorata 

11 

<0.1 

Pinctada maxima 

7 

<0.1 

Volegelea wardiana 

5 

<0.1 

Syrinx auruanus 

3 

<0.1 

Polymesoda coaxans 

3 

<0.1 

Circes cripta 

2 

<0.1 

Strombus sp. 

2 

<0.1 

TOTAL 

15046 

too 


* Non-edible species 
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(%) 

Fig. 6. Correlation between weight of oysters and weight of 
rock, by layer, Square A, Mound I, Mari-maramay. 

of 10mm and width of 12mm. A quartz flake was 
also found in Spit 19, which measured 9mm long 
and 5mm wide. The core was made of ferricrete, 
and measured 95x60x12mni. In all three ca.ses, 
the stone used to manufacture the artefacts ap¬ 
peared to be of poor quality for knapping. 

Rock that showed no evidence of alteration by 
humans was present in every stratigraphic unit. 
It included small laterite pebbles, as well as 
pieces of sandstone and ferricrete. Many of the 
rocks had the right hinges of oysters still attached 
to them. There was a very high correlation 
(r=0.952) between the weight of oysters and the 
weight of rock within each stratigraphic unit 
(Fig. 6). Note that for Figure 6, Layer lA was 
combined with Layer IB due to the small sample 
size of the former. This correlation indicates that 
rocks have been introduced to the mound to¬ 
gether with oysters, an observation that will be 
considered further in the following discussion of 
mound origins. 

IS MM 1 A HUMAN MOUND? 

As discussed above, the following criteria are 
considered relevant in distingui.shing between 
•scrubfowl and human mounds: mound content, 
mound structure and environmental context. 

Mound content. As noted above, shell repre¬ 
sented approximately 60-65% by weight of all 
sediments excavated from Strata I. Shell is there¬ 
fore the major component of the mound, an 
observation consistent with a human origin. The 
high percentage (>99% by volume) of edible 
species within the mound is also consistent with 
a human origin. 



Fig. 7. Transect units, Mound One, Mari-maramay. 


In order to assess whether the material in the 
mound could have been scraped up from the 
surrounding area, transects were run across MM 1 
and surrounding ground surface (Fig. 7). Tlie 
MNI of shells in each square was recorded. The 
intention of this process was to be able to com¬ 
pare the mound contents to the contents of the 
ground surface. If the mound was scraped up 
from the suiTounding soil, then the characteris¬ 
tics of these two data sets should be very similar. 
The data set showed distinct differences in the 
density of shell on and off the mound. There was 
no marine shell at all on the ground surface 
around the mound. Shell only occurs within the 
mound itself. The MNI/m’ of shell on the surface 
of the shell mound ranged from 42 to 147 
(x= 103.9, n=8). The lack of subsurface shell on 
the margin of the mound was confirmed by the 
results of the sondage. Since it seems unlikely 
that a bird would scrape up every single piece of 
shell, I conclude that the shell in the mound was 
derived from another location. This conclusion 
also indicates the mound is human in origin. 

The other difference between the mound and 
the ground surface is in the nature of the rocks. 
Rocks were present in all of the sampled squares 
on the mound and in some of the areas around the 
mound. Rocks in the mound were often found 
attached to oyster valves, and as mentioned 
above, there was an extremely high correlation 
between number of oysters tind the weight of 
rock. None of the rocks on the ground surface 
around the mound was observed to have oysters 
attached. This suggests the rocks in the mound 
were not scraped up from the immediate vicinity 
of the site. Instead, rocks were added to the mound 
by humans bringing oysters onto the mound. 
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Internal structure. Three discrete, horizon¬ 
tally banded lenses of charcoal were uncovered 
during excavation. Two were present in Layer 
IC, and one in Layer IE. The lenses were up to 
0.35 m across, and 0.03 m thick. In a scrubfowl 
mound, such features would not survive as dis¬ 
crete entities due to the extensive digging and 
reworking of deposits by the birds. The internal 
structure of Mound 1 accordingly suggests that it 
is human in origin. 

Environmental context. As noted above, the 
mounds are not presently located in vine forest, 
but in open schlerophyll forest. There are small 
patches of monsoon vine forest on Croker Island 
(Day and Forster 1975), the closest of which is 
4.5km away. Monsoon vine forest may have 
been more extensive in the past. However, the 
mound was formed during during a period of 
decreased wet season precipitation that occurred 
between 2800 and 1600 B.P. (Lees and Clements 
1987; Lees et al. 1990). Monsoon vine forest 
would have been more restricted, not more ex¬ 
tensive, at this time. Environmental context 
therefore strongly suggests MMl is of human 
origin. 

CONCLUSION 

Observations on scrubfowl nesting behaviour 
suggest substantial differences can be identified 
between human shell mounds and scrubfowl 
mounds. Distinctions drawn on the basis of 
mound height should be abandoned. Given the 
small amount of research into Aboriginal per¬ 
ceptions of mound origin that has been com¬ 
pleted, the use of contemporary Aboriginal ac¬ 
counts must also be questioned. Nonetheless, 
mound composition, internal structure and envi¬ 
ronmental context can provide useful criteria. 
These characteristics were employed to confirm 
the human origins of a shell mound at Croker 
Island. 

Shell mounds have long been a focus of ar¬ 
chaeological research along the coastline of 
northern Australia (e.g. Warner 1932). If these 
features are of natural origin, many of our mod¬ 
els of north Australian coastal settlement and 
subsistence patterns (e.g. Beaton 1985; Meehan 
1982; Peterson 1973) must be abandoned. I 
contend that the first step is the gathering of field 
data on mounds with the question of origin in 
mind, and the further testing and refinement of 
models concerning mound formation. 
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BAJAU LEPA AND SOPE: 

A “SEVEN-PART CANOE” BUILDING TRADITION IN INDONESIA. 


NICK BURNINGHAM 

Northern Territory Museum of Arts and Sciences, 
GPO Box 4646, Darwin, NT 0801, Australia. 


ABSTRACT 

Built up dugout canoes and planked boats, constructed with their bows and stern 
formed by conjoined port and starboard pieces, but lacking a true stem or stern post, 
are described as a distinct class of boat in Southeast Asian waters. Many of these craft 
have the hull form of an opened out dugout and they are often associated with the Bajau 
people. It is suggested that the design has been spread from mainland Southeast Asia 
to island Southeast Asia by the expansion of the Bajau into that region. 

Keywords: Indonesia, Bajau, perahu. maritime archaeology, boat building. 


INTRODUCTION 

Throughout the maritime traditions of the 
diverse Austronesian peoples the simplest tradi¬ 
tional watercraft, aside from occasional rafts, are 
the dugout canoes fashioned from single tree 
trunks without the addition of any planks. How¬ 
ever, the majority of the small craft throughout 
the region are dugouts which have been built up 
by the addition of planks. These built up dugouts 
range in sophistication from simple dugouts with 
a single wash-strake on each side, to large planked 
vessels with only a vestigial dugout as the keel. 
The different outrigger structures that are used in 
conjunction with many of these craft have been 
the subject of considerable research, and are well 
recorded, but the various constructions of the 
built up dugout canoes themselves have received 
relatively little attention. Doran (1981.'24) prob¬ 
ably goes too far when he states that "no one has 
ever studied them”. The literature includes the 
detailed works of Homell (1920), Nooteboom 
(1932) and Haddon and Hornell (1936, 1937, 
1938), but relatively little detail about the struc¬ 
tures of the various canoes is provided, particu¬ 
larly in the works of Hornell (1920) and 
Nooteboom (1932), which deal with the Indone¬ 
sian region. The structures of the canoes of Bali 
and Madura are covered in much greater detail in 
Horridge (1987). 


A basic structure of many built up dugout 
canoe designs has been classified as the “five- 
part canoe” (Haddon and Hornell 1938:5). The 
five-part canoe is further defined and discussed 
in Horridge (1987:29). In the five-part canoe 
design, a single strake, which is added to the 
dugout, is formed by long, nearly straight, wash- 
strakes on each side through the long midbody of 
the vessel and by pieces in the bow and stem. The 
pieces in the bow and stern are shaped forked 
pieces in the typical five-part canoe (Fig. 1 a) but 
they can also be simple flat bulkheads (Fig. lb). 

The five-part structure is employed in the 
construction of vessels with more than one strake, 
and in the construction of vessels that have 
strakes made up of several planks; if forked end 
pieces are used the vessel can be described as 
having a five-part canoe stmeture although it is 
made from more than five parts. 

The five-part canoe design is very widely 
spread throughout the huge area populated by the 
maritime expansion of the diverse speakers of 
the Austronesian phylum of languages. It is, 
therefore, an ancient and highly significant tra¬ 
dition of boat building. 

The five-part canoe design is not ubiquitous. 
There are other canoe designs which do not have 
the forked end pieces or bulkheads of the five- 
part canoe. Some have a median stem or stempost 
like most western planked boats. Others have 


193 


N. Burningham 



Fig. la,b. Five-part canoe structures. 

stemless ends that are formed by shaped con¬ 
joined pieces (Fig. 2). This stemless structure 
was identified and briefly described in Horridge 
(1981:56-57), and it is vessels with this structure 
that are the subject of this paper. 

This stemless structure could be called the 
seven-part canoe. It is a less elegant design than 
the five-part canoe, and might have originated as 
a pragmatic response to a lack of suitable forked 
timber for the construction of five-part canoes. 
There are, however, reasons to suggest that the 
seven-part canoe developed in Southeast Asia as 
a separate tradition and technology. A hypotheti¬ 
cal evolution of the seven-part canoe is presented 


in the text. In the islands of Southeast Asia the 
seven-part structure has been developed to a high 
degree of sophistication. Spread over a wide 
region, examples of canoes and planked boats 
with seven-part structures show a uniformity of 
distinctive stylistic and structural features which 
suggests that they represent an important and 
tong established tradition, rather than just a 
decadent five-part canoe tradition. Many exam¬ 
ples of vessels that belong to this proposed 
seven-part tradition are associated with the re¬ 
markable and widely spread people known by 
various names including Bajau, Bajau Laut, 
Bajo, Samalan, Samal, Sama and “Sea Gipsies” 
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who speak a language which they call Bahasa 
Sama. Other examples are associated with the 
Bugis and Makassar people of South Sulawesi 
and isolated examples also occur in Java and 
probably in other localities unknown to the 
author. 

The history and social organisation of the 
Bahasa Sama speaking Bajau people is beyond 
the scope of this paper but a superficial descrip¬ 
tion of their traditional life-style may help to 
explain certain characteristics of their water¬ 
craft. For a detailed description of the various 
“Sea Nomad” peoples of Southeast Asia, includ¬ 
ing the Sama speaking Bajau, see Sopher (1965). 
The .social organisation of the Sulu Sea Bajau is 
de.scribed in Nimmo (1972). 

Some Sama speakers, particularly the Bajau 
of the southern Sulu region, live most of their 
lives aboard small boats. They may be con¬ 
ceived, born, and finally carried to their graves 
aboard canoes called lipa-lipa in which, during 
their lives, they wander the coast and offshore 
reefs and islets, and at other times, congregate in 
“moorages” that are located in protected bays 
and estuaries, to take part in social processes. 

Aside from the boat dwelling Bajau, many 
more of the Sama speakers now reside in villages 
which are comprised of houses built on piles over 
the water in the intertidal zone or in shallow 
water. Many of the village dwelling Bajau still 
live a peripatetic, or ambilocal, existance, spend¬ 
ing periods of time in different communities and 
regarding themselves as residents of the wider 
Bajau community rather than any particular 
village. In the most established villages many of 
the houses are connected by causeways and 
bridges, but this is a very recent development. In 
many other villages the only way to move around 
the village is by canoe. Nearly all the people 
living in these villages have a life intimately 
connected with the sea and the use of small boats. 
Both male and female learn to handle small craft 
with extraordinary ease and skill in early child¬ 
hood. For this reason, vessels that would be 
regarded as having insufficient stability or 
freeboard by almost any other boat users, are 
valued for lightness and ease of propulsion by the 
Bajau. 

COLLECTION OF DATA 

Much of the data presented here is derived 
from personal field observation. This has been 
gathered on numerous trips to Indonesia between 



Fig. 2. Seven-part canoe structure. 

1975 and 1991. All the Indonesian locations 
mentioned in the text have been visited by the 
author except for the Kangean Islands and 
Kabaena (Fig. 3). All other locations except Rote 
and Lombok have been visited or revisited dur¬ 
ing the last three years. 

ORTHOGRAPHY 

The spelling of local boat names and nautical 
terms has been either supplied by local inform¬ 
ants or recorded from documents such as regis¬ 
tration papers wherever possible, as in a previous 
paper on the stemless boats of Ende Bay 
(Bumingham 1990). Thus, related boat types 
from different localities appear as sope, soppe, 
sopek, sopei and sapit. In the case of the Sabah 
lipa-lipa, the spelling lipa-lipa appeared on docu¬ 
ments connected with the acquisition of one of 
these vessels by the Museums and Art Galleries 
of the Northern Territory and also in Gib.son-Hill 
(1968). However, the spelling lepa-lepa or just 
lepa has appeared elsewhere in the literature 
referring to the same vessels (Sather 1985, War¬ 
ren 1980). 

The pronunciation of the various names fol¬ 
lows standard Indonesian phonetic spelling rules 
with the e in sope and soppe pronounced as a long 
e: thus the pronunciation is approximately “so- 
pay”. 

The Sama speaking, maritime oriented people 
are commonly known as Bajau in the Sulu region 
and as Bajo in Eastern Indonesia. Both names arc 
used in this paper according to location; to have 
used only the more accepted form, Bajau, would 
have produced inconsistencies such as having 
Bajau as the population of the coastal commu¬ 
nity of Labuan Bajo, or giving rise to the boat 
name sope bajo. 
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Fig. 3b. Map of the Lesser Sunda Islands and Southern Sulawesi showing places mentioned in the text. 
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AN HYPOTHETICAL EVOLUTION OF AN 
INDONESIAN SEVEN-PART CANOE 
STRUCTURE 

Many of the traditional craft with the seven- 
part structure exhibit hull form and other features 
which suggest that they have evolved from an 
opened out, or expanded, dugout canoe. There 
are also seven-part canoes which are clearly 
neither opened out dugouts nor related to opened 
out dugouts in design. This paper examines the 
possibility that the .seven-part structure initially 
evolved from the opened out dugout and, there¬ 
fore, the seven-part canoes which do not have the 
form of opened out dugouts are a later develop¬ 
ment and only related stylistically to the original 
seven-part canoe. 

The traditional built up dugout canoes of 
eastern Indonesia are typically double outrigger 
canoes with deep and very narrow hulls. The 
hulls would not be stable without the outriggers 
but, developed in combination with well de¬ 
signed outriggers, they produce sleek craft with 
enough lateral resistance to sail to windward 
efficiently (the same can be said about virtually 
all the seagoing, built up canoes of Oceania 
except that they are single outrigger or double 
canoe designs). Boatbuilders of this tradition do 
not normally use heat, steam or even simple 
mechanical force to bend planks to .shape. Instead 
the planks, and other component parts of the hull, 
are always carved to shape; wherever possible 
they are grown timbers with natural curves. 
Similarly, there is never any attempt to use timber 
bending techniques to open out a dugout canoe 
and increase its beam although the technique is 
standard practice in many otlierregions including 
western Indonesia. This technical limitation has 
constrained the development of the hull forms of 
the dugout canoes and built up dugouts because 
the beam of a ves.sel is limited by the diameter of 
the tree trunk that is used to make the dugout base 
(Fig. 4). As stated above, this is not an impedi¬ 
ment to the development of capable seagoing 
sailing vessels if outriggers (or double canoes) 
are used, but it might be seen as a technology 
unlikely to lead to the development of larger 
mono-hulled, dead-weight capacity vessels. 

In contrast to the technology of Eastern Indo¬ 
nesia, outrigger canoes are almost entirely ab¬ 
sent in Western Indonesia (Haddon 1920:97,115) 
and completely absent on the mainland coast of 
Southeast Asia (Sopher 1965:194). The use of 
opened out dugouts appears to be standard in this 
region where dugouts are still in use. The dugout 



Fig. 4. The beam and depth of a .simple dugout is litiiiled by 
the ditiiensions of the log. 

canoes of North Borneo and Sulu are always 
opened out. This is done using a slow fire of 
coconut husks or damp wood chips (Gibson-Hill 
1968:194). An opened out dugout can have 
considerably more beam relative to its depth, and 
the hull form is less constrained, though it does 
have certain limiting characteristics. Figure 5 
shows how the shape of a canoe, such as the 
canoe in Figure 4, is distorted in the process of 
opening it. The midsection changes from a near 
semi-circular section, which is derived from the 
cross section of the tree trunk, to a shallow, slack 
bilged “V” section. While the beam is increa.sed, 
the freeboard and depth of the hull is greatly 
reduced in the midsection, but in the bow and 
stern freeboard is actually incrca.sed. The ends 
curl upwards and, as a result, the stem and stern 
profiles become more vertical or, if already 
vertical, develop reverse rake. 

Gibson-Hill (1968:194) described the basic 
Bajau dugout canoe of North Borneo which is 
opened out in this way and has no added planks: 

Biigor-Bugor. This is the Bajau dugout... It is 
usually a relatively small affair, 8-12ft. long, 
beamy, of shallow draught and (as befits the 
Bajau) with little freeboard. In profile the upper 
and lower surfaces are almost parallel, both 
turning up slightly at the ends, following the 
expansion of the middle section. I he general 
shape bears a dose resemblance to that of the 
dug out base of a Lipa-Lipa, with which it is no 
doubt associated. 

A vessel such as the canoe in Figure 5 or the 
Biigor-Bugor requires the addition ot wash- 
strakes to increase the freeboard through the 
midbody (except in the hands ol the Bajau) but 
no pieces need be fitted in the bow and stern. 
Figure 6 shows the addition of wash-strakes in 
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Fig. 5. Distortion of the dugout which occurs when it is opened out. 


the midbody. To simplify construction, the wash- 
strakes are not tapered out in the bow and stem 
where the bend in the strake would be greatest. 
Instead they simply terminate, creating a slight 
step or break in the sheer of the hull. This design 


is, in effect, a “three-part canoe”. Alternatively, 
small, shaped pieces could be used to run the 
wash-strake smoothly into the prow of the dug- 
out base; this design is in fact quite common on 
canoes in the Buton area of Sulawesi, and in a 
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Fig. 6. Addition of wash-strakcs in the midbody. 

slightly different form, on canoes from central 
Sumbawa (Figs 7b, c). 

For the builders of such three-part canoes 
either to build larger vessels, or to build vessels 
in which the dugout base was a relatively smaller 
part of the structure, it would eventually have 
been necessary to increase the freeboard in the 
bow and stem. This could have been done using 
a five-part structure, but, in the ab.sence of a 
tradition of using forked end pieces or of running 
the strakes right to the ends of the ves.sel, it was 
done using carved blocks to form the two sides 
of the bow and stem. This structure allowed the 
retention of the sophisticated hydrodynamic shape 
of the original dugout’s ends and avoided the 
problem of running the strakes through to the 
ends where the curvature would be much greater 
and difficult bending of the planks would be 
necessary. The resultant structure is that de¬ 
scribed here as the seven-part canoe structure. 

For structural reasons, canoes or planked ves¬ 
sels which evolved in this way. from an opened 
out dugout, will tend to exhibit a number of 
particular design features which are summarised 
below: 

1. A slack bilged, V-section midbody with 
very Hared topsides in the transverse section; 

2. A rockered keel or bottom - the bottom curves 
up towards the ends in the longitudinal section; 

3. Vertical, or even inward raking, profile to 
the bow and stern; 

4. A break or step in the sheer formed by the 
termination of the sheer strake near the bow and 
stern; 

5. The entire bow and stern above the dugout 
base or keel formed from large, shaped, con¬ 
joined pieces on which all or most of the strakes 
terminate. 

The first three design features are simply 
characteristics of the opened out dugout, the 
fourth and fifth result from a particular system of 
building and an evolutionary sequence such as 
that outlined above. That sequence was sug¬ 
gested by the structure and hull form of a number 


of traditional canoes and planked boats from 
Sabah, Sulu and Indonesia which exhibit all, or 
most, of the five features. 

EXAMPLES OF VESSELS WITH THE 
SEVEN-PART STRUCTURE 

Throughout the Sulu region and further west 
in Sarawak, the use of an opened out dugout base 
for traditional building of ve.ssels, even large 
cargo carriers, was standard. This construction 
was de.scribed by Richards (1967:162): 

Malay boats have a dug-out keel. A tree is 
felled and a suitable length of trunk cut: from 
this nearly a quarter is removed with the axe to 
make a flat side. The baulk is set up on rough 
trestles ... with the flat side uppermost. The flat 
side is then attacked with the axe and hollowed 
out. The hollowed log is .spread out wider by 
putting water into it, or letting the rain fill it, and 
heating it with fires beneath it. Spreader thwarts 
are forced in to keep the shape as the spreading 
and hollowing out proceeds... 

The resulting keel will be twice as wide as the 
original diameter of the log; 2-3 in. thick in the 
middle, tapering to about 1 '/^ in. at the edges... 
The spreading of the timber has the effect of 
bending the ends upwards... It also simplifies 
the making and fitting of the strakes. The keel- 
piece is really the keel and garboard strakes 
made in one piece. 

Traditional boatbuilding has nearly disap¬ 
peared in the Sulu/Bomeo region and the litera¬ 
ture describing the traditional craft is scant and 
unsatisfactory. Gibson-Hill (1968:191) remarked 
on this lack of data and observed that the best 
available work on Philippine watercraft (Galang 
1941) “is little more than an uncritical cata¬ 
logue". The situation is hardly improved today 
and it will be a great pity if the remaining 
watercraft and boat building traditions of the 
region are not properly recorded before they 
completely disappear. 
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Most of the examples of seven-part construc¬ 
tion vessels given in this paper are not from Sulu/ 
Borneo but from Eastern Indonesia, an area with 
which I am more familiar and for which the 
literature is a little more helpful. In most of the 
examples described below, some of the five 
design features ascribed to this seven-part struc¬ 
ture appear to have been retained as stylistic 
elements in designs that have evolved beyond 
the basic seven-part canoe. 

The Bajau lipa-lipa mentioned above in 
Gibson-Hill (1968:194) is a fine example of this 
seven-part structure which exemplifies all five 
of the design features in the most exaggerated 
form. There are, or were, other craft from the 
Sulu region and Borneo built by people other 
than the Bajau which would probably provide 
excellent examples of the seven-part structure, 
but I have neither had the opportunity to study 
them, nor been able to gather sufficient data about 
their construction from the literature. As men¬ 
tioned below, .some traditional Thai watercraft 
have stylistic features and technical details which 
suggest a connection with the ves.sels described 
below, but that connection is beyond the experi¬ 
ence of the autlior and the scope of this paper. 

riie Bajau Lipa-Lipa of the Sulu Region. 
The lipa-lipa is the vessel used as the home of 
family groups of the traditional boat-dwelling 
Bajau from the Semporna region of Sabah and 
the Sulu Archipelago of the South Philippines. 
The boat dwelling Bajau life style is now fast 
disappearing and in 1991 only a few lipa-lipa 
were still used as dwellings in the Semporna area 
(pers. comm. Paul Clark: 1991). Lipa-lipa were 
recently still in use as fishing boats in situations 
where a shallow draught and easily driven form 
is advantageous. 

The lines and construction of a lipa-lipa, built 
at Kampung Tundun near Semporna by Haji 
Penghulu Hindi bin Basarani for the Museums 
and Art Galleries of the Northern Territory in 
1983, are shown in Figures 8-10. In this example 
of a lipa-lipa, the dug out base is not very much 
more than a keel, but it is shaped and dug out, 
particularly towards the ends and it has the 
distinctive shape of an opened out dugout. It is 
called the tadas (or teddas - Sather 1985:192) 
meaning the bottom of a dugout, rather than 
dalamat , the name for a more complete dugout 
base used in smaller built up canoes. At the very 
ends where the two sides converge, the tadas is 
low and cut away - this is probably because the 
ends of an opened out dugout are prone to be split 
open by the forces used to open the midbody. In 


fact all dugouts show a tendency to split in the 
ends, where radial splitting of the tree trunk from 
its core easily occurs. It might have been consid¬ 
eration of this problem that brought about the u.se 
of conjoined end pieces in the evolution of the 
canoe. The ends of the reduced tadas project at 
the bow and stem of the lipa-lipa to give an 
unusual bow profile with a ram-like projection 
(torok) slightly remini.scent of a classical galley 
or a Dreadnought type battleship. Midships and 
through the midbody there are four broad strakcs. 
The section is shallow with very slack bilges and 
very flared topsides. All the strakes except the 
top strake temiinate on steps on the shaped bow 
and stern pieces. The top .strake is a wash-strake 
which terminates well before reaching the bow 
to create a distinctive step down in the sheer; aft 
there is a similar step in the sheer although the 
strake is extended as a kind of rail, clear of the 
hull. The conjoined end pieces (tiijjah) of the 
lipa-lipa’s seven-part canoe structure are large 
pieces with complex shape. They give a very 
exaggerated reverse rake to the bow profile and 
a less exaggerated reverse rake in the stern. The 
bow pieces also form a prow finial of distinctive 
flaring shape and aft there is a similar, but 
smaller, finial formed by the stern pieces. The 
bow finial referred to here is not the forward 
projection formed by the lingayat luid jungal in 
Figure 9, but the upper projection of the tiijjah 
itself. 



Fig. 7. Canoe bow.s illustrating possible steps in the develop¬ 
ment of the seven-part canoe: a. dugout with wash-strakes: 
Gulf of Bone, Sulawesi, b, built up dugout with seven-part 
structure, the wash-strake extensions do not meet in the bow: 
Mola, Buton area, c, built up dugout with wash-strake exten¬ 
sions that meet behind the prow: Saleh Bay, Sumbawa. d. 
built up dugout with wash-strake extensions that meet in the 
bow and form the prow: Pulau Bungin, Sumbawa. 
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Fig. 8. The Bajau Upa-Upa. 

The Sabah lipa-lipci is steered with a rudder 
mounted at the stem on the longitudinal centre 
line of the vessel. This centre or median rudder 
is presumably an example of western influence, 
because the traditional craft of the region are 
mostly steered with quarter mounted rudders. 
The tiller or yoke is fitted thwartships and is 
controlled by lanyards. This system of steering is 
fairly widely spread among Bajau communities 
and is also found on certain small craft in Malay¬ 
sia and Sumatra. The styling of the lipa-lipa's 
rudder, with the decorative spur on the top of the 
blade, is also widely spread in a less exaggerated 
form. 

The rig is a .single, tilted, rectangular sail 
usual ly called kma so 'do or lama tanja in Baliasa 
Sama, the language of the Bajau. 

The name lipa-lipa is obviously cognate with 
lepa lepa, the name used for stylistically similar 
canoes in South Sulawesi and used as a general 
word for canoe by .some Bajo, but the origin of 
the name is not clear. It is, presumably, also 
cognate with lipi lipi which is the name of the 
wash-strake that does not reach the bow or stern 
on the traditional built up dugout canoes of the 
Maranao people of Mindanao (Saber 1977:3) 
and, perhaps, this is the feature originally indi¬ 


cated by the name. Another example of this 
usage is found at Terengganu on the east coast of 
Malaysia where a vestigial or decorative wash- 
strake, found on several types of traditional boat, 
is called lepa. 

The antiquity of the design of the lipa-lipa is 
not known. It is perhaps not the original boat of 
the Sulu Bajaus, but the same construction is 
found in the other Bajau craft of the region, 
including the larger seagoing sapil which is a 
deeper, more capacious, cargo carrying vessel. 
Formerly, sapit were used for long voyages to 
Java and eastern Indonesia; and there is a story of 
a kumpit (a large fully decked sapit) sailed as far 
as the Maldives, and was thwarted in an attempt 
to reach Arabia for the Haj by the Second World 
War (Kurais 1974:103, 124). 

Bajo Craft and related vessels of Eastern 
Indonesia. There are Bajo communities in a 
number of places in eastern Indonesia, most of 
them on small remote islands or in isolated bays 
and creeks. Today, the two largest communities 
are Mola on Wangi Wangi and Pulau Bungin off 
the coast of western Sumbawa, but both are said 
to be recently established. Linguistic and cul¬ 
tural evidence suggest that the Bajo or Bajau 
came to eastern Indonesia from their home in the 
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Sulu region in the relatively recent past (Fox 
1977). The earliest historical reference to their 
appearance in Eastern Indonesia is from 1725 
(Fox 1977:259). In tliat year, seven Bajau fishing 
vessels with a total of 91 men, women and 
children were taken captive from Bernusa on 


Alor, according to a letter from the chief officer 
in Kupang to the Governor General in Batavia. 
Bernusa on Alor is probably the village now 
called Baranusa, actually on the north coast of 
Pantar which lies to the west of Alor. Today at 
Baranusa there is a lively and very traditional 




Fig. 10. Construction of Upa lipa’s bow, planking shown on one side only. 
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maritime community which builds and sails 
beautiful and swift open boats called sope or 
tena. These vessels retain all of the style of the 
traditional Bajo sope described below, and they 
still carry the large, powerful, tilted rectangular 
sail that has virtually disappeared elsewhere 
because it requires great skill and exertion to 
handle safely. The tilted rectangular sail used at 
Baranusa is particularly interesting because it is 
cut with its foot longer than the head. This cutting 
of the sail and the whole sail plan is typical of the 
Sulu Bajau ve.ssels and is significantly different 
from the cut employed by the Makassar and 
Bugis people of South Sulawesi (Fig. 11). Doran 
(198l:Fig. 16) illustrates an almost identical sail 
plan carried by a Sulu vinta. 

There arc, however, no Santa speakers at 
Baranusa. The people of Baranusa speak a local 
language and use their own nautical terms, very 
few of which are related to the Bajo terms. 

1 have not had the opportunity to visit Baranusa 
itself, but information about Baranusa and the 
data on the boats of Baranusa was collected from 
the crew of a Baranusa tena and measurements 
taken on the tena at Kupang, Timor, in April, 
1991. The tena and men were returning from a 
fishing and collecting voyage to Scott Reef: the 
ves.sel was so typically a Bajo ves.sel that local 
Bajo of my acquaintance, who saw the tena, had 
difficulty accepting that she was not from a Bajo 
community. 

On the evidence of the distribution of Bajo 
boat types and technology, there seem to have 
been Bajo communities in eastern Indonesia 
which have now integrated with local populations 
and adopted the local languages whilst retaining 
aspects of the Bajo maritime oriented life-style. 
The same process has occurred with other “Sea 
Nomad” groups in Southeast Asia (Sopher 
1965:183) and it can be the cause of debate as to 
who is properly considered to be Bajo or Bajau. 
Some aspects of this problem of Bajo ethnicity 
are discussed in an article entitled “Badjo atau 
bukan Badjo, itu Soalnya” (Bajo or not Bajo, that 
is the question (Zacot 1979)). The historical 
background of the enigma of Bajau ethnicity is 
highlighted in “Who Were the Balangingi Samal? 
Slave Raiding and Ethnogenesis in Nineteenth- 
Century Sulu" (Warren 1978). 

The lelepa sope of Pulau Bungin. Pulau 
Bungin is a tiny half-tide islet off the coast ot 
Alas, Western Sumbawa. It is protected from all 
directions by larger islands and the mainland 
coast. The entire islet is covered by houses built 
on piles and has been built up with coral rubble 


and sand; it is a very traditional Bajo village 
where lontar texts relating Bajo history are held. 

The canoes from Pulau Bungin are highly 
regarded and used over a large area. These 
canoes are called lelepa sope by the Pulau Bungin 
Bajo, lelepa means canoe and sope refers to the 
style. Larger vessels of the same style are simply 
cdled sope. Lelepa sope are built on a dugout ba,se. 

The smaller lelepa are formed almost entirely 
from a single log with only low wash-strakes 
added through the long midbody. They are not 
nonnally opened out and have the typical near 
semi-circular midsection of a dugout canoe. 

Larger lelepa sope are built on an opened out 
dugout base and they are probably the only 
examples of this technology in eastern Indone¬ 
sia. The dugout base is traditionally made from 



Kij>. II. Sail plan of a Baranu.sa sope (a), compared with a 
South Sulawesi pajala (b). The ratio a:b which indicate.s mast 
position is 5:2 for the sope and 2:1 for the pajala. The sope has 
the foot of the sail longer than the head; the paya/rt has the foot 
equal to the head or slightly shorter. The clew of the .rope’s sail 
is aft of the sternpost; the clew of the pajala's sail is forward 
of the sternpost. The sope's sail is deeper and greater in area. 
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a log of a tree known as pohon tambora. This 
species of tree, it is said, grows only on the slopes 
of Gunung Tambora, the huge flat-topped vol¬ 
cano that straddles central Sumbawa. The timber 
is light, durable and resists splitting; it is ac¬ 
claimed as uniquely suitable for dugout canoe 
making. Today, kayu tambora is very difficult to 
acquire and another timber, locally known as 
kayu soreii is most commonly used. 

Once the canoe has been carved to shape and 
dug out, in order to open it out, the canoe is 
shored up off the ground or on beams over the 
water between the houses, supported only near 
the ends. It is then tilled with sand and water to 
about a hand span below the rail. Heat is gradu¬ 
ally applied from below using torches made from 
coconut fronds, or by slow fires of coconut husks 
and shells. The desired expansion and beam is 
predetermined for five stations along the hull’s 
length and beams are prepared with notches cut 
to fit over the rail at each station when the desired 
expansion is achieved (Fig. 12). This allows 
fairly precise control of the shape so that the 
finished craft can be given the long midbody of 
a canoe or the more rounded boat shape with 
greater beam midships of the sope. 

The bow of a medium sized lelepa sope with 
typical traditional styling and plank pattern is 
illustrated in Figure 13. The shape is markedly 
different from the Sulu lipa-lipa but it has the 
same structure and the same stylistic elements 
including the ram-like projection. 

The name given to the dugout base, batangan, 
is apparently cognate with the Indonesian badang 
meaning body rather than baking which means 
stick or batten. The name for the strakes which 


build up the sides of the canoe - timbau - is fairly 
widely used. It is presumably cognate with the 
Indonesian limbul, meaning to rise or to float to 
the surface, however, in Terengganu, Malaysia, 
the term timbal is u.sed, and this word, in normal 
usage, means “balancing”, or ‘‘on both sides”. 
Either word would be appropriate in meaning. 

The constniction of the Pulau Bungin lelepa is 
very finely executed. A little luting fibre is 
placed between the planks during construction, 
but the planks arc so carefully shaped and fitted 
that no caulking is required to make them water 
tight. The planks are bent to shape using heat, 
and oil to prevent charring (my informant, Jailani, 
was of the opinion that this use of oil was a 
recently introduced technique). The planks are 
edge dowelled together with dowels at four 
finger widths (i.e. about 75mm). Most other 
boats in the region have the dowels at one hand 
span (200mm). In traditional construction of a 
lelepe sope, no floors or frames are fitted in the 
dugout ba.se but top pieces Uctjii) are fitted to 
strengthen the upper planking. 

In recent years there have been a number of 
changes in the construction of boats at Pulau 
Bungin, especially in the ca.se of tlie larger sope. 
Many now have an external stem post stepped on 
to the top of the bow projection. This gives the 
impression that the projection was originally 
intended to take the base of a stem, but that is not 
the ca.se. The salureh .suucturc is still used behind 
the stem, but in some cases the bow is given 
considerable forward rake to conform with mod¬ 
ern fashion in boat building. Often the dugout 
base is reduced to a very small part of the hull or 
an ordinary keel is used, in which case floors and 




Fig. 12. The dugout is expanded over a slow fire until it reaches the required beam. 
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full frames are fitted to strengthen and tie the hull 
together. The keel or vestigial dugout is not made 
from kayu tamhora but from kciyii biingur 
{Lagerstroemia speciosci) which is considerably 
harder. 

When 1 visited Bungin in 1991, no lelepa sope 
had been built there for some years and it seemed 
unlikely that any more would be built. Even the 
smaller lelepa were disappearing in favour of 
outrigger canoes of similar structure. The styling 
and construction of the last Pulau Bungin sope 
had changed to the point that it could not be 
distinguished from that of other small planked 
craft of the region. This has occurred with Bajo 
sope from other islands, but the hull fbmi of the 
sope usually remains a distinguishing character¬ 
istic even when sope are built with a conven¬ 
tional plank and frame structure. The mid .section 
of the Pulau Bungin sope, and other sope, is 
much like that of the lipa-lipa with slack bilges 
and very Hared topsides. Although sope have 
more beam and depth relative to their length, the 
mid section, in conjunction with sharp ends, 
gives a hull that is lively and easily driven but 
docs not have great stability. 

In detail, the styling, hull form, and gear of the 
traditional Pulau Bungin sope is much the same 
as that of the Ende sope hajo which is described 
and illustrated in greater detail below. 

It will be noted that there is no similarity 
between the terms for the various parts of the 
canoes used at Bungin and Sempoma, Sabah. 
The terms shown in Figure 13 were those which 
were represented as most original (asli) at Bungin, 
but on a visit in 1991 1 was provided with a 
variety of alternative terms. The dugout base 
could alternatively be called helakali, the wash- 
strake called gugtinloli. and the sahireh could be 
called samhoh orsamhohi (cognate with Indone¬ 
sian samhung) meaning extension, particularly 
where it was relatively simple in shape because 



Fig. l.t. Lelepa sope plank pattern and plank names. 

the canoe was not given traditional styling. 

The sapa, sope hajo and Jiiko of Ende, 
Flores. The various stemless boats found in the 
region of Ende Bay, Flores, are perhaps the finest 
craft of their type and certainly the most tradi¬ 
tional still built in Indonesia. They are built in 
three styles called sope hajo, Juko and sapa or 
sapa sangge, but they are always built with the 
same basic structure. The small craft of all three 
styles are simply called sapa. Above a certain 
undefined length, about 6 metres, the different 
types have different names: the type with the 
most similarity to the Bajau craft of the Sulu 
region and the sope of Pulau Bungin is called the 
sope hajo. The people who build and operate 
these .sope hajo are not Bajo people: they speak 
the local Endenese language and regard them¬ 
selves as Endenese (Onmg Ende). But these 
coastal, maritime oriented Endenese acknowl¬ 
edge that they have a different ancestry from the 
predominantly Melanesian-featured people who 
make up the bulk of the population. They believe 
themselves to be descendants of mercenaries 
who came to fight against the Raja of Ende in the 
19th century. It seems most likely that their 
forebears were pirates and slave raiders from the 
Sulu Sea, many of whom were Bajau. In the early 
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19th century, Ende was an important haven for 
the Sulu pirates who made annual voyages down 
through eastern Indonesia, pirating and slaving. 
In 1839 the Dutch colonial authorities compelled 
the Rajas of Ende to sign a treaty “by which they 
engaged to repress all piracy, and not to permit 
any intercourse between their subjects and pi¬ 
rates, whether in the way of protection, or by 
assisting them in the sale or exchange of their 
booty” (Anon 1850: 626). Perhaps an effect of 
this treaty was the isolation of a community of 
Bajau and other Sulu people who had set up at 
Ende. 

The traditional vessels of Ende Bay are mostly 
planked boats built on a shallow, slightly rockered 
keel, but some are built on a wider dugout base. 
It is said that the dugout base was formerly more 
common and it is rea.sonable to suppo.se that it 
was once standard. Both keels and dugout bases 
are called una. 

The plank shell construction of a small sapa of 
the sope bajo style with the Endenese names of 
the planks and timbers is shown in Figure 14. 


This vessel is built on a keel but the form of the 
opened out dugout is accurately replicated by the 
first two strakes which end with conjoined planks 
called save. Above these are the large bow and 
stem pieces called to'bo which are stepped to 
take the ends of the strakes. As with the lipa-lipa, 
tliere are at least three strakes which terminate on 
the bow and stem pieces; this arrangement is 
standard and found even on the largest and the 
smallest of the Ende sope and juko. The to ’ho 
(bow and stem pieces) fomi a prow finial which 
is similar to the tujjah of the lipa-lipa but more 
vertical. The break in the sheer formed by the 
termination of the wash-strake is reduced to a 
very small step right in the bow and stem: both 
the break in the sheer and the wa.sh-strake itself 
have been reduced to purely stylistic elements of 
the design. The whole bow is stylistically related 
to that of the lipa-lipa but much less exaggerated 
and it lacks all the carved decoration. The to’bo 
are styled to form a bow that does not curve 
smoothly; there is a distinct hard angle in the 
topsides. This stylistic element is not found in the 




Fig. 15. Lines of a sope bajo. 
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lipa-lipa but it is common in South Sulawesi on 
Bugis and Makassar designs. 

The lines of this type of small vessel (Fig. 15) 
show great similarity to the lipa-Upa in the mid¬ 
section. In fact, the ratios of beam to depth and 
the shape of the sections are virtually identical. 
Not all of the boats from Ende have exactly this 
midsection but the example in Figure 15 was 
chosen for taking the lines off because it was 
judged typical of the smaller boats (and also 
because it was in the shade of a large tree). 

The Ende boats have a great deal more beam 
and depth relative to their length than the lipa- 
lipa. They are very much boat shaped rather than 
canoe shaped and in this respect are more closely 
related to the sapit or .mpe than the lipa-lipa. 

While the plank pattern, the edge joining of 
the planks and the use of large conjoined bow and 
stem pieces are similar to the construction of a 
lipa-lipa or a traditional Pulau Bungin sope, the 
actual method of building is, in an important 
way, different. The lipa-lipa is built using rela¬ 
tively thin, straight planks which are bent into 
shape. However, the Ende boat builders, like 
other boatbuilders in eastern Indonesia do not 
bend planks or any other timbers. The timber of 
choice for boatbuilding in their region (Vitex sp.) 
is extremely hard and dense and would probably 
be very difficult to bend. Their planks are carved 
to shape and .so they tend to be made short to 
avoid wastage of timber. This is reflected in the 
plank terminology which has separate names for 
the relatively straight planks in the mid-body 
(fii) and the planks which curve in towards the 
ends (serepa). 

Both the Ende sope and the lipa-lipa are shell 
constructed; the plank shell is edge dowelled 
together. The lipa-lipa does not have ribs or 
bulkheads to increase the hull’s rigidity and tie 



Fig. 17. Three types of rudder mounting: a and b are tradi¬ 
tional while c is a modern adaptation to the use of sawn timber. 

the plank shell together - it is a light and flexible 
construction. The Ende vessels, on the other 
hand, have thicker planking of much stiffer 
timber and they have plenty of frames to further 
increase the rigidity of the structure. 

Turning from the structure to the rig and the 
steering gear: Ende vessels are steered with 
quarter mounted rudders. The mounting of the 
rudders is shown in Figure 16. The upper part of 
the mounting serves as a crutch for lowered 
spars. This particular style of rudder mounting is 
peculiar to Bajo vessels and some South Sulawesi 
craft (although the general design is widely 
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Fig. 18. Lines of a lepa kaloko. 

distributed). In some cases the structure is made 
with a forked piece of limber and in others the 
two diagonally projecting arms arc separate 
timbers. Three different structures (Fig. 17a-c) 
arc illustrated: a and b are widely distributed and 
traditional while c is a modem version adapted 
for construction from mill sawn timber. Another 
variant of type a, ob.served at Ende, is illustrated 
in Horridge (1986:Fig. 19). 

All but the largest of the traditional Ende boats 
carry a sprit sail which is called raja sipa\or zaja 


sipa' (zaja pronounced something like “zvraja” 
and meaning sail) in Endencsc. It is called lama 
tongka by the Bajo of eastern Indonesia. 

The various stemless construction vessels of 
Ende Bay are described in greater detail in 
Burningham (1990). Data for that paper was 
gathered by the author at Ende in 1989. 

The lepa and soppe of Mola. Mola is a large 
Bajo community on the island of Wangi Wangi 
in the Tukang Besi Islands which lie southeast of 
Buton and Sulawesi. There are a number of Bajo 



Fig. 19. Construction of a soppe at Mola (photo by Kurt Stenross). 
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Kig. 20. Sketch of a Mola s -showing plank pattern 

and the names of certain planks and limbers. 

communities in the Tukang Besi Islands and 
formerly there were several other large Bajo 
communities that have di.sappeared. The cir¬ 
cumstances of the Bajo arrival in the region are 
not recorded but the town of Wanji, which is 
adjacent to Mola, was one of the foremost havens 
of the Sulu pirates in the nineteenth century. 
Naval cannon can still be seen there, used as kerb 
stones and bollards. More recently, the Bajo 
played an important role in the Kahar Muzakkar 
rebellion and the associated piracy between 1951 
and 1965. Following the supression of the rebel¬ 
lion, Bajos who were threatened with retribution 
from their less piratically inclined neighbours 
abandoned some .settlements in the Tukang Besi 
Islands (including their largest settlement, 
Montegola on Kaledupa) and consolidated in 
new communities such as Mola on Wangi Wangi 
and Wuring on Flores. Other Bajos in the Tukang 
Besi Islands, who were less compromised by 
their activities during the rebellion, merged with 
the local communities and adopted their local 
Tukang Besi Island dialects of the Butonese 
language. 

A variety of small craft are used by the Bajos 
at Mola. Because most of the houses are built on 
piles over the water, or in the inter-tidal zone, 
virtually everyone in the community has fre¬ 
quent need to use some .sort of water craft. There 
are two types of dugout canoe: one is the standard 
dugout of the Buton region. It is not an opened 
out dugout, but the lines are full in the ends to 
give maximum capacity and it is usually built up 
by a single strake in either three-part or seven- 
part construction. 

The other type of dugout, called lepa kaloko, 
is u.sed mainly for fishing for tuna. These one- 
man canoes are very light, extremely sharp, and 
designed to be fast and easily propelled either by 
paddle or sail. They are slightly opened out but 


are very round bottomed and narrow beamed. 
Having no outriggers, they are extremely unsta¬ 
ble (the name kaloko means crank or unstable). 
In fact, they are too unstable even for some Bajo, 
and yet the experienced Mola Bajos handle them 
under sail in the open sea with great facility. 
They are equipped with a simple trapeze, but the 
trapeze is only used to its full extent in racing and 
recreational sailing. To .sail regularly in such a 
manner, risking capsize with fishing gear on 
board, would be a reckless lapse of professional 
competence. 

The lines of one of these canoes are projected 
in Figure 18. They are not normally seven part 
canoes, being fashioned almost entirely from a 
single log with addition of a low wash-strake and 
coamings. They are carved to be very thin (be¬ 
tween 10 and 20mm all over) and so are very light. 

Outrigger canoes appear to be entirely ab.sent 
in the Tukang Besi Islands. Larger .seagoing 
outrigger canoes are replaced by sharp-lined 
planked boats called soppe. 

The plank built soppe of Mola are larger than 
the dugout canoes and have greater capacity, 
though they are also very sharp lined. They are 
somewhat different in shape from the sope of 
Ende: the midsection shows considerable 
deadri.se, almo.st no turn to the bilge and, in 
consequence, extremely Bared topsides. In re¬ 
cent years, the conjoined bow and stem pieces 
have been reduced so that they have become 
little more than a bipartite stem and stempost. As 
with the Ende vessels, the lower strakes which 
replicate the shape of the opened out dugout 
simply meet in the bow and stern. A Mola soppe 
under construction with the conjoined bow pieces 
is illustrated (Fig. 19). This vessel was later 
given an external stem which had no structural 
function but made her look more modem. Figure 
20 is a sketch of the bow of a similar soppe with 
the Mola names for certain planks and timbers. 
It will be seen that none of the terms is cognate 
with those used by the Sempoma Bajau and that 
only the term timbau is common to Mola and 
Pulau Bungin. Most MoXa soppe have little or no 
rocker in the keel, though the keel is in some 
ca.ses dugout, but they retain the flared midsec¬ 
tion, the break in the sheer, the prow finial and 
the conjoined bow and stem structure of the 
seven-part canoe. 

Some Mola soppe have a median rudder used 
with a peculiar Bajo tiller arrangement that is not 
found elsewhere in eastern Indonesia. The tiller 
projects thwartships from the rudder stock on the 
leeward side - when the vessel changes tack the 
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tiller is shifted to the new lee side. The helmsman 
controls the tiller with a lanyard; by pulling on 
the lanyard he can put the helm up to turn away 
from the wind. He cannot put the helm down to 
turn into the wind but the vessel is rigged to have 
so much weather helm that it will always turn 


into the wind if the lanyard is let slack (Fig. 21). 
The form of the quarter rudder mounting is 
retained to serve as a spar crutch although the 
vessel is steered with a median rudder. 

There are, in the Tukang Besi Islands, similar 
vessels akso called soppe which are constructed 



Fig. 21. The tiller is carried on the lee side of the rudder on a Mola soppe. 
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Fig. 22. Plank pattern and plank names of a Sulamu lepa. 

with a conventional stem and sternpost; these are 
discussed below under a separate heading. 

The soppe all carry the Indonesian lateen rig, 
usually known as layar lete, which has a boom 
laced to the foot of the sail as well as a spar on the 
luff. The heel of the spar is secured in the bow of 
the vessel so that the spar and the luff of the sail 
always remain aligned fore and aft even when 
running downwind. Formerly they carried tilted 
rectangular or quadrilateral sails called lanui 
sodo' by the Bajo. 

Data was collected at Mola during a visit in 
August 1990 and information about Mola and the 
Tukang Besi Island Bajos was provided in sepa¬ 
rate personal communications with Daniel 


Dwyer, Philippe Petiniaud and Kurt Stenross, 
each of whom has made more than one visit to 
Mola and has extensive specialist knowledge of 
Indonesian watercraft. 

Lepa of Tanjung Sulamu. There is a small 
Bajo community at Tanjung Sulamu on the 
northern side of Kupang Bay, West Timor. The 
Bajo population of Tanjung Sulamu is made up 
of Bajo who have come from other settlements 
in the area, particularly Oe Nggae on Rote; 
there is evidence that Bajo (Bajau) have been in 
the area since the 18th century (Fox 1977). 

Formerly sope were built at Sulamu or nearby 
Bajo settlements, but none remain. In 1986 two 
derelict sope could be seen on the beach at the 



Fig. 23. A Pulau Kangean sopet (photo by Kurt Stenross). 
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Fig. 24. A Tomca Bajo soppe. 


northern end of Semau Island, west of Kupang. 
Still in use are smaller boats called lepa, which 
are used for fishing. The lepa have a stemless 
structure and they are built on a small dugout 
base with slight rocker. The dugout is not actu¬ 
ally opened out - it is too small and in most cases 
is really only a keel that has been carved to 
resemble a long thin opened out canoe. The 
midsection of the Sulamu lepa is the typical 
slack bilged V-section of Bajo craft. Some of the 
lepa have a break in the sheer at the bow and 
stern, others do not. Most are very roughly 
constructed from irregular shaped pieces of tim¬ 
ber. Probably for this reason, the bow and stern 
pieces are relatively small with only one or two 
strakes terminating on them. A distinct angle 
between the midbody and the bow is carved into 
the shape of the top bow piece of the more 
carefully built lepa. TTie same stylistic element is 
found on the Ende sope and a variety of South 
Sulawe.si craft. 

The plank pattern of one of the better built 
Sulamu lepa with the local names of the planks 
is shown in Figure 22. If the saliireh are regarded 


as end pieces rather than planks, this example 
effectively has full length planks like the Sabah 
lipa-lipa. The basic terminology is the same as 
that used at Bungin. 

Sulamu lepa are steered with quarter mounted 
rudders of the standard Bajo type, as illustrated 
above, but the rudder mounting is crude and the 
top part which serves as a sparcmtch is often absent. 
Pins projecting from the forked part serve to hold 
the mast and spars when they are lowered. The rig 
is layar lete like that carried by tlie Mola soppe. 

Data was collected during two visits to Sulamu 
in 1990. 

Sopet of Kangcan. There is a large Bajo 
population in the Kangean islands to the north of 
Bali. The stemless small craft of the Bajo com¬ 
munities is called the sopet. It is very similar to 
the Ende sope bajo and the Pulau Bungin lelepa 
sope in general appearance and hull fonn (Fig. 
23). The prow is more Bared and the forward end 
of the keel or dugout base projects as a spur, as 
it does on the Sabah lipa-lipa. 

1 have not had the opportunity to inspect the 
construction of a sopet. From photographs and 
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Kij>. 25. The lines of Sejarah Islam, a small Iambi) soppe from Tomoa, 


description kindly provided by Kurt Stenross, it 
seems that the bow pieces are not as reduced in 
size as those of the Mola boats but not as large as 
those of Ende boats. There is no break in the 
sheer at the bow or stem. 

The sopel have the standard Bajo quarter 
rudder mounting and the layar lete rig. 


SOPE WITH STEM AND STERNPOST 

Double-ended, open, lele rigged vessels built 
in the Tukang Besi Islands are generally called 
soppe. Some of them retain much of the style of 
stemless soppe, including the shape of the prow 
and the break in the sheer. A soppe built at a Bajo 



Fig. 26. A Kcndari lamho soppe. 
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community on the island of Tomea is shown in 
Figure 24. She has a very marked break in the 
sheer forward and a close resemblance to the 
Sulu Bajau craft. Although she has a stem, the 
projecting top of the stem is built up with two 
timbers on the aft face to give the appearance of 
a stemless sope's prow finial. Another Tomea 
built soppe, this one from a non-Bajo commu¬ 
nity, is shown in Figure 25. The lines are very 
much the typical lines of an eastern Indonesian 
Bajo soppe. but the styling has all been lost so 
that she is a plain double-ender. This soppe was 
originally rigged with the lete rig but later she 
was given a sloop rig which changed her from a 
soppe to a lamho soppe. For turther details ot this 
vessel, named Sejarah Islam, see Burningham 
(1989b). 

Another sloop rigged lambo soppe is illus¬ 
trated in Figure 26; this e.xample is from a Bajo 
community on the mainland of Southeast Sulawesi 
near Kendari, an area of .shallow water and 
winding tidal mangrove creeks. The Kendari 
lamho soppe has a much shallower hull form than 
the Tukang Besi Island version but has the same 


stylistic elements in her design. The break in the 
sheer is very obvious and the topsides are very 
flared. 

In the area of Kupang (southwestern Timor) 
and Rote, the soppe has almost ceased to exist. 
There remain a few soppe from Rote which have 
a .stem, but the stem does not reach the keel. The 
lowest planks simply meet in the end just as the 
lowest planks do on the Ende .sope and the Mola 
.soppe. These craft have rather crude heavy lines, 
but nevertheless, they exhibit the typical .sope 
midsection with very flared topsides. They are 
steered with quarter rudders which are otherwise 
uncommon in the area. 

The island of Ndao, which lies off the south¬ 
west of Rote, has long had a part-Bajo population 
(Fox 1977:463). The sope from Ndao tend to 
have better lines than tho.se from the mainland of 
Rote, but in recent years, at least, they have been 
built with a full stem and stem post and they are 
steered with a large median rudder rather than 
quarter rudders. Similar lete rigged open boats, 
usually called lete or ofa (the Rotinese for boat), 
were until recently, owned and built at a number 



Fig. 27. The rudder of a lete from Rote. 
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Fig. 28. A hidoh or sekoci from Kangean. 



Fig. 29. Sketch of central Java sopek showing the plank pattern. 
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Fig. 30. Mayang and sopek mid-sections compared. 

of villages on Role and Semau, the island to the 
west of Kupang. These vessels all had distinctive 
rudders: the top of the rudder blade and the 
rudder stock were decorated with carving like 
the rudders of .Sulu lipa-lipa and sapit (Fig. 27). 
The only other examples of this type of rudder, 
to be found between Rote and Sulu, were carried 
on larger, fully enclosed, lete rigged vessels from 
Kangean that were called sekoci or hicloli - the 
Bajo word for boat (Fig. 28). 


SOPE AND SEVEN-PART STRUCTURE 
IN JAVA 

On the north coast of central Java the most 
common, locally built, planked boat is called the 
sopek. These vessels are discussed and illus¬ 
trated in Burningham (1989). They are, in most 
respects, fairly typical Javanese vessels, sharing 
a number of design and construction features 
with the other vessels that can be broadly classi¬ 
fied as mayaiif;. Characteristically, mayang are 
constructed with broad fiat planks producing 
distinct chines in the midsection. They have little 
or no deadrise, a long straight keel, and in most 
cases a large projecting stem and similar sternpost. 
None of these features is shared by the Bajo sope 
type vessel. However, the central Java sopek 
does have some features in common with the 
typical Bajo sope. 

There is no break in the sheer of the Java sopek 
but the sheer strake is like that of the sope in that 
it does not run the full length of the hull. Instead 
of terminating with a break in the sheer, it tapers 
out in an unusual manner (Fig. 29). This may be 
the result of altering the sheer of a sope type 
design to conform to Javanese style without 
changing the plank pattern. The extra strake in 
the mid-body also gives a mid-section somewhat 
different from that of other wmwtg. The .sections 
are compared in Figure 30. The sopek has a more 
rounded and less flat-bottomed section than other 
mayang. 

the Java sopek has a fairly large projecting 
stem; it is certainly not a stemless, seven-part 


construction. There is, however, the remnant of 
tlie seven-part bow immediately abalt the stem. This 
is a decorative piece with no real stmctural function 
but it is constructed of two conjoined pieces like 
the bow and stem pieces of a seven-part canoe. 

Further west, in the Indramayu area of West 
Java, there are mayang type perahu, called 
jegongan, built entirely without stem or stem 
post. The modem examples of this type are fairly 
large vessels built from thin mill-sawn planks. In 
the bow and stem the planks simply meet as they 
do in the Sulamu lepa. There arc no specially 
shaped bow and stem pieces like those found in 
vessels such as the Sabah lipa-lipa or the Ende 
sope bajo except small decorative prow finials 
rallier like tho.se on the central Java .sopek (Fig. 31). 

The large jegongan built of thin planks and 
with mrmmg-like lines seems to be a recent 
development. A survey of the Javanese sea fish¬ 
ing industr)', published in the early part of this 
century (Van Kampen 1909), appears to be a 
comprehensive work. It records several large 
types of mayang that are virtually identical to 
those in use today, but nothing like the large 
modern Jegongan appears to have existed at the 
time. Van Kampen (1909:33-34) illustrates a 
type of small fishing vessel from Indramayu, 
West Java, with similar style and profile to the 
modern Jegongan and remarks that he had seen 
similar fishing vessels called .sope at Makassar. 
The West Java vcs.sels were known by a variety 
of names: at Indramayu they could be called 
Jiikung, or JiikJegong, but further west along the 
coast towards Batavia they were called Jegong 
kapala Jahing, Jegong ranenng and landrangan. 
To the east on the Karimunjavva Islands, the 
same vessels, according to Van Kampen, with 
greater freeboard and beam, were called sam¬ 
pan, or .sope in the case of the larger cargo 
carrying vessels. He noted that the Karimunjawa 
vessels were steered with two rudders - Javanese 
vessels are steered with single quarter mdders. It 
seems as if the Karimunjawa .sope were typical 
Bajo sope while the Indramayu version repre¬ 
sented the first step in merging with the mayang 
design to produce the modern Javanese Jegongan. 
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OUTRIGGER CANOES WITH SEVEN- 
PART STRUCTURE 

The vessels described above, with the excep¬ 
tion of the k’lni kalako, all have a characteristic 
hull form with slack bilges and very flared 
topsides. They all have enough beam to be sailed 
w'ithout using outriggers to contribute to stabil¬ 
ity. There are other vessels in eastern Indonesia 
which have the seven-part canoe structure but do 
not have the sope type midsection. Most of these 
are outrigger canoes. Some are sailed by Bajo or 
by people living in places where Bajo descent is 
acknowledged. Others arc sailed by Bugis and 
Makassar people. 

Jerangkat of South Sulawe.si. There are nu¬ 
merous Bajo communities in the islands lying to 
the .south of South Sulawe.si. A few of the Bajo 
families still live aboard canoes for at least part 
of the year, collecting marine products such as 
trepang and clam meat among the extensive 
coral reefs and islets that make up the Tiger 
Islands. The canoes they use are outrigger canoes 
with deep nanow hulls more-or-lcss identical to 


many of those used by other maritime South 
Sulawesi people. Such canoes are called jerangkat 
ovjerangka by the Bajo and also by the Bugis of 
the Tiger Islands. However, .some of the people 
of the Tiger Islands who say they are Bugis speak 
Bahasa Sania and, when questioned about this, 
say they are Bajo-Bugis. 

There arc no trees other than coconut palms 
on the sandy coral islets of the Tiger Islands, .so 
the dugout bases for jerangkat are usually im¬ 
ported ready made from the Gulf of Bone to the 
north. The jerangkat arc built up canoes with a 
seven-part structure but apart from this, their 
similarity to the Bajau lipa-lipa is purely stylis¬ 
tic. They have reverse rake to their bow and 
stern as do the lipa-lipa and they have a low 
version of the lipa-lipa’s prow finial. They also 
have a slight break in the sheer formed by the 
termination of the decorative wash-strake. The 
actual hull fonn is quite different from the lipa- 
lipa or any of the sope described above. The 
bottom of the dugout base turns up slightly at the 
ends but it has little or no rocker through the 
midbody. The beam is considerably less than the 



F'ij’. 31. The bow of a Javanese je^on^on showing tlic lack of a stem, the plank pattern and the prow tinial. 


217 



N. Burningham 


depth of the hull and there is little flare to the 
topsides. 

The rudder mountings are similar to those of 
the Ende sope and the Kangean sopet. 

Formerly, jerangkat carried tilted rectangular 
sails; these were replaced by leie sails. The lete 
rig is now often replaced by the gantimg rig, 
which looks very similar but has its tack free and 
the halliard rove through the mast head with the 
fall coming down the forward side of the mast; it 
is handled as a type of standing lug sail and can 
be tacked through the wind. Tilted rectangular 
sails and lete sails which have the tack fixed and 
the halliard rove from the fore side of the mast 
down the aft side can only be tacked by turning 
away from the wind and inverting the sail in front 
of the mast like the lateen rig. 

Jerangkat are also found at the Bajo commu¬ 
nities of Wuring, near Maumere, Flores, and 
Labuan Bajo at the western end of Flores. 

Very similar outrigger canoes are lound in 
large numbers on the west coast of Lombok at 
certain villages. In other neighbouring villages, 
Balinese designs of outrigger canoe are used. 


Some of the villagers who use the Balinese 
jiikiing-type outrigger canoes are Balinese speak¬ 
ing, others speak the Lombok language Bahasa 
Sasak. The fishermen who use the South Sulawesi 
jerangkat-xype canoes are also Sasak speakers 
but they say that some of their forebears came 
from South Sulawesi or from “Bugis”. There arc 
no Bajo communities on the west coast of 
Lombok, as far as I can discover, but again there 
is reason to conjecture that some of the coastal 
villages might have some Bajo origins. Salt dried 
fish from these villages, which is sold in markets 
all over West Lombok, is commonly referred to 
as Ikan Bajo - Bajo fish. 

Outrigger canoes, on the beach south of 
Ampenan, Lombok, are shown in Figure 32. The 
style of the bows is very similar to that of the 
Kangean sopet. These canoes are cal led hlandong 
if they are used to carry cargo or passengers and 
simply called .sampan or sometimes jiikung (the 
Balinese name) if they are u.scd for fishing. 

Although the canoes in Figure 32 have a 
Balinese type of outrigger boom and connective, 
the majority of the outrigger canoes described 



Fig. 32. Outrigger canoes on the beach near Ampenan, Lombok. 
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type. 


above have the type of outrigger boom and 
connective .shown in Figure 33a. and locally 
known as tengko. Indeed, the tengko type is 
common on the west coast of Lombok, even on 
Balinese jukung-iype canoes. This distinctive 
type of connective is widely distributed through¬ 
out eastern Indonesia and Sulu; Hornell (1920) 
used the broad classification “East Indonesian 
type” for the various examples of this type. It is 
found in South Sulawesi and appears, now, to be 
the standard type there. Horridge (l98l:Fig. 5) 
illustrates a model of a Makassarese canoe made 
in about 1900. This model has a similar but 
different type of outrigger connective; a type 
which Hornell (1920; Fig. 49) associated with 
Buton. 

But if this type of double outrigger is standard 
in South Sulawesi, there are, or were in the past, 
significant exceptions. Homell (1920:89) noted 
that amongst the smaller vessels - up to 20ft (6m) 
in length - “nearly all arc single outriggers, a 
most exceptional design in Indonesia. The form 
of the attachment is also one not seen anywhere 
else in the archipelago". The attachment referred 
to was the type later classified as sub-direct (Fig. 
33b) which is made from a selected grown timber 
and lacks any connective piece. 

This sub-direct design, used with a single 
outrigger, is still common in .some parts of South 
Sulawesi and is also found in certain off-lying 
islands. At Boncrate (the most notorious haven 
of the Sulu pirates in the 19th century) it is the 
.standard design. In the Buton region, this type of 
single outrigger is found on canoes very similar 
to the Boncrate canoes. These vessels, called 
jejolor, originate from the five Bajo communi¬ 


ties on small islands off the coast of Kabaena: 
Pulau Kokoi, Pulau Sekeli, Pulau Balo, Pulau 
Telaga and Pulau Segori. This single outrigger 
design is also increasingly popular at Pulau 
Bungin where it is replacing the outriggerless 
lelepci, and also at the Bajo community of Wuring 
where it is replacing the double outriggered 
jerangkat. 

Neither the seven-part outrigger canoe with 
the tengko type double outriggers, nor that with 
the sub-direct single outrigger is anything like 
exclusive to Bajo communities although some of 
the finest of both types are built and owned by 
Bajos. 

DISCUSSION 

The vessels described above, both with and 
without outriggers, exhibit various common fea¬ 
tures in their form and construction, and as 
stylistic elements of their design. The five basic 
design features listed earlier provide a key to 
identifying vessels belonging to a Southeast 
Asian boat building tradition here classified as 
the seven-part structure. It is suggested that these 
features have their origin in a development of the 
opened out dugout canoe and features of particu¬ 
lar boat types that support this interpretation 
have been presented in the text. It is also sug¬ 
gested that the distribution of these vessels is con¬ 
nected with the spread of the Santa speaking 
Bajau into eastern Indonesia Tliere arc, however, 
certain facts that point to a counter argument. 

Most of the examples have the typical mid¬ 
section form of an opened out canoe, but they are 
not actually opened out canoes and they are built 
by people who do not use the technology of 
heating and bending timber which is required to 
open out a canoe. Furthermore, there are outrig¬ 
ger canoes with seven-part structure which do 
not have even the midsection form of an opened 
out dugout - they are typical unopened canoes in 
their hull form - yet they share the basic seven- 
part structure and the very distinctive style of 
longitudinal profile with the Sulu lipa-lipa and 
the sope. They also share the forked rudder 
mounting that is a feature of most sope and lepa 
from the Bajo tradition. It must, therefore, be 
acknowledged that the seven-part structure and 
the distinctive .sope profile might actually have 
their origins in these unopened (outrigger) dug- 
out canoes of South Sulawesi. It is unlikely that 
either argument can ever be proved conclusively. 
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Against the priority of the non-opened out 
South Sulawesi canoe as the original seven-part 
canoe, it can be argued that the South Sulawesi 
.vo/7c-styled outrigger canoes are anomalous in 
certain respects, including their seven-part con¬ 
struction, when compared with other outrigger 
canoes of the region. It can also be argued that 
opened out canoes such as the Pulau Bungin 
lelepa sope and the Bajau lipa-lipa have a pre¬ 
cise and particular structure with the strakes 
ending on a series of steps cut into the bow and 
stern pieces, while the Sulawesi outriggers have 
a relatively undistingui.shed version of the struc¬ 
ture with the strakes simply butting on to the bow 
and stem pieces. 

The seven-part structure outrigger canoes of 
South Sulawesi are anomalous in that they are 
effectively surrounded by five-part structure 
outrigger canoes. While the Bugis and the 
Makassar build seven-part outrigger canoes, the 
Mandar, who are the third most important mari¬ 
time people of South Sulawesi, build very fine 
five-part canoes (Horridge 1981; Plates 7-9, Fig. 
25c). The Mandar outrigger saiule and pangkur 
have curved bows with cutaway forefoot: in this 
respect, and in their basic structure, they are 
similar to the highly developed outrigger canoes 
of the Madurese and the Balinese as well as the 
more primitive built up dugout canoes found 
further east in Indonesia. It is possible that the 
Bugis and Makassar formerly built outrigger 
canoes with a similar style of bow rather than the 
.w/?c-style that they now favour. Certainly, their 
traditional planked boats and larger craft have 
curved and cutaway stems and stemposts rather 
than the angular style of the sope. 

There is a little evidence to support this idea, 
and I have found no early illustrations of South 
Sulawesi canoes with the .\ope style of bow that 
would counter the argument. Thomas Baines, 
who was an excellent illustrator of 19th century 
sailing vessels, both European and eastern, un¬ 
fortunately never visited South Sulawesi, How¬ 
ever, he was twice in Kupang, Timor, which had 
a Makassarese community, in 1856 and 1857. He 
painted the portrait of a native of Macassar 
(reproduced in Braddon 1986:140) leaning 
against a large dugout canoe on the beach. The 
canoe is clearly a five-part canoe with a curved 
forefoot, but one cannot be certain that the canoe 
had any connection with Macassar. Another 
drawing by Baines (reproduced in Braddon 
1986:93) of the anchorage at Kupang, shows a 
small outrigger canoe with curved ends and the 


tengko type of outrigger connectives found on 
the majority of South Sulawesi outrigger canoes. 

Three 19th century illustrations of Macassan 
tripangers on the north coast of Australia, repro¬ 
duced in Macknight (1976:Plates 9-11), .show ca¬ 
noes or small boats drawn up on tlie beach and these 
all have rounded cutaway ends rather than the 
angular, reversed rake profile of the .ro/rc-style. 

Aboriginal rock art on Groote Eylandt in the 
Gulf of Carpentaria includes several drawings of 
Macassan peraliii which show an expert techni¬ 
cal knowledge of the vessels on the part of the 
artist or artists (reproduced in Chaloupka, un¬ 
published). In the same area there are numerous 
representations of canoes. There appear to be 
three distinct styles of canoe (Fig. 34a-c). The 
first, and most frequently depicted, has a very 
high prow. Some of this type were obviously 
very large; one is shown with thirty-five people 
on board. The only type of Indonesian vessel that 
now has such a prow is the East Javanese pencoan 
(Burningham 1989: Fig. 22) but the implications 
of that will not be pursued here. The second type 
has a .yo/?c-style profile. The third type has a 
rounded profile in the ends. This type is the only 
one shown with a sail, and some examples appear 
to be large. 

The style of dugout canoe that was finally 
adopted by the Aborigines of North Australia, 
when they could no longer obtain canoes from 
the Macassans, has a straight bow profile and 
prow like that of the Sulamu lepa or the standard 
dugout of the Buton region. 

Matthes (l859:Plates 16-17) illustrates mod¬ 
els of a number of South Sulawesi canoes both 
with and without outriggers, which were col¬ 
lected in the period 1848-1858. The two outrig¬ 
ger canoes, called hilolimg and birowang, are 
rather piosaic looking craft with plain, straight 
bows and stem. The birowang is constructed 
with a stem and sternposl. Neither looks any¬ 
thing like the traditional outrigger canoes that 
are now found in South Sulawesi. Two of the 
outriggerless canoes also have plain straight 
profiles to their ends while the other two have 
very rounded ends with large upswept finials, 
particularly at (what appear to be) the sterns. 



Kin. 34. Three styles of eanoe represented in aboriginal rock 
art from Groote Eylandt which show Macassan perului. 
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They are more distinctive looking craft but again 
they look nothing like the characteristic South 
Sulawesi canoes of this century. 

It seems quite possible that the sope styled 
canoes and outrigger canoes of South Sulawesi 
are a relatively recently developed style, and that 
they represent the seven-part sope style and struc¬ 
ture impo.sed on canoes of a different tradition. 

The forked rudder mounting carried by sope 
with quarter rudders and by many South Sulawesi 
outrigger canoes, which has been identified as 
South Sulawesi in origin (Horridge l981:Fig. 6b, 
1985:61), is actually much more widely distrib¬ 
uted. For instance, traditional Thai sailing craft 
such as the nut chaloni carried very similar 
C|uarterruddermountings(Gibson-Hill 1952:120) 
and the majority of the rice barges serving Bang¬ 
kok today still have the same type of quarter 
rudder mounting (pers. comm. Jeremy Green 
1991). The variant type of rudder mounting with 
two separate arms is also widely distributed and, 
in a slightly different form, is found on relatively 
primitive craft such as the outrigger canoes of 
Timor and Wetar. further east. 

Many South Sulawesi craft, including some 
outrigger canoes, carry their quarter rudders 
mounted on a different type of mounting with 
two parallel horizontal beams. This type ol 
rudder mounting is peculiar to South Sulawesi 
hut there is certainly not enough evidence to say 
that the forked rudder mounting has been intro¬ 
duced to South Sulawesi, replacing the original 
parallel rudder mountings. The only point that 
can be made is that the forked rudder mounting 
is found on nearly all seven-part structure vessels 
that have quarter mounted rudders, whereas it is 
by no means universal on South Sulawesi craft. 

The origins of the seven-part structure tradi¬ 
tion of boatbuilding remain a matter for conjec¬ 
ture, but the role of the Santa speaking people in 
spreading the sope style of seven-part structure 
boat through a large area of Eastern Indonesia is 
clear. The presence of these fine sailing cralt in 
several coastal communities is evidence ol Bajo 
populations that have been integrated into the 
local societies. This process of integration has 
been significant in introducing relatively ad¬ 
vanced maritime technology and also in bringing 
some previously isolated communities into the 
wider and more cosmopolitan maritime oriented 
culture of the region. 

If the pre.sence of .vo/re-type vessels, or vessels 
with some of the features of sopellepa-lypc is 
taken as evidence of inlluence from Santa speak¬ 
ing people, then the Santa speakers have had a 


profound influence over a wide area of Indone¬ 
sia. The significance of similar boatbuilding 
technology and style in other parts of Southeast 
Asia might be worth investigating. For instance, 
kahang, the large seagoing canoes from Ration 
on the west coast of Thailand and southern 
Burma show obvious stylistic similarity to the 
Bajau lipa-lipa. These canoes are also used by 
"Sea Nomad.s”, the Mawken, but the Mawken 
are not Santa speakers. 

Sopher (1965), in his study of the various 
nomadic, boat dwelling people of Southeast 
Asia, concluded that the various “Sea Nomad” 
peoples of Southeast Asia were originally from 
a single culture but association with strand dwell¬ 
ing people in different localities had brought 
about loss of their common language. Neverthe¬ 
less, in surveying the watercraft of the various 
Sea Nomads, by reference to the available litera¬ 
ture, he conceded that the types of boats they 
used were strongly differentiated rather than 
showing evidence of a common original Sea 
Nomad boat type. This negative conclusion, 
based on the scant and misleading literature, 
failed to recognise that the sope or soppe of 
Eastern Indonesia and the Sulu sapit are the same 
type of vessel and, more importantly, that they 
are not simply planked boats but sophisticated 
built up dugouts of a very particular construction 
and style. As such they do form part of a homo¬ 
geneous group with vessels such as the lipa-lipa 
and even the kahang. 
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